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DERIVATIVES AND SEMISYNTHETIC POLYMERS 



(57) Abstract: 

FIELD: medicinal polymers. SUBSTANCE: 
invention provides coating based on 
hyaluronic acid, its derivatives or other 
naturally occurring or semisynthetic 
polymers for application in surgery, health 
protection, and diagnostics areas. Methods 
allow reliably joining these polymers with 
surfaces of objects made from a variety of 
materials. Properly treated surfaces are 
characterized by high degree of wettability 
and are capable to inhibit adhesion of cells 
or bacteria, which are present in biological 
fluids. Coating procedure consists in (i) 
interaction of hyaluronic acid or its 
derivative with alkoxysilane coupling agent 
in aqueous medium or in organic solvent in 
presence of condensing or a Afunctional 



agent to give solution containing reaction 
product; (ii) plasma treatment of surface; 
(iii) applying solution (i) onto this 
surface; and (iv) removal of solution from 
surface after reaction product (i) is 
reacted with surface. EFFECT: imparted 
infection resistance. 34 cl, 14 dwg 
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Ul3o6peTeHne othocmtch k cnoco6aM 
noKpbiTMfl BHeujHux noBepxHOCTefi npeflivieTOB 
ruanypoHOBOti KMcnoTOfi m ee nponaBOAHbiMu 
mjim ApyrnMH npupoAHbiMH nnn 

n OJiy CM H TGT MMeCKM M H nOJlMMepaMU, MO)KeT 6blTb 

npuweHeHO b o6nacTM xnpyprnn, 

MeAHKO-CaHHTapHOM nOMOLUM H B AMarHCCTMKe. 

ComacHO TaKowiy cnoco6y mo)Kho coeAHHHTb 
nojinwep CTa6n^bH0 c noBepxHocTHMH 
npGAM8T0B, H3roTOBneHHbix M3 tunpoKoro Kpyra 
MaTepnanoB. noaepxHOCTM, o6pa6oiaHHbie 
cnoco6aMM, onucaHHbiMn b a^hhom 
M3o6peTeHMM, xapaicrepnayiOTCfl bwcokom* 

CMaHUBaeMOCTbKD H CKOJlb)KeHkieM B boahoPi 

cpeAe m y/iyMiueHHbiMn CBOMCTBawiM npn 
B3anMOAewcTBnn c GnonornHecKMMM cjDa3awn. 
Hanpniviep, ohm cnoco6Hbi MHrvi6npoBaTb 
aAresnHD ktistok mjim 6aKTeptiM, 
npucyTCTByioinMX b 6nojiornMecKMX xmakocthx. 

TuanypoHOBafl KucnoTa flsnaeTCfl 
npnpoAHbiM MyKono^ncaxapnAOM, 
npucyTCTayjoinMM b paann^Hbix KOHLjeHTpai^Mflx 
npaKTunecKM bo Bcex TKaHflx. KaK M3BecTH0 
jiio6oMy cneu^anMCTy, BOAHbie pacTBopbi 
n/ianypoHOBofi KucnoTbi mjim ee conetf, nnn 
nponsBOAHbix, nnn BOo6me nonncaxapnAOB 

XapaKTepH3yK)TCfl 3HaHMTenbHOfi Bfl3KOCTbK>, 

GKonwKeHneM u cnoco6HocTbio cHMwaTb TpeHne, 
cboHctbom, KOTopoe onpeAenaeT Han mm Me n 
cpyHKuyuo nonncaxapnAOB, OTHocflm,MXCfl k Towiy 
>Ke ceMeMCTBy, hto m ruanypoHOBaw KMcnoTa, b 
opraHH3Max moAeM" n wmbothux (Michels R.G. et 
a1. Sodium hualuronate in anterior and 
posterior segment surgery. Physicochemical 
of Hyaluronic Acid, 1-15, 1989). 

BjiaroAapa stum KaMecTBaM nonncaxapnAw, 
OTHOCHinHecfl k TOMy >Ke ceMeticTBy, mto m 
ruanypoHOBafl KucnoTa (npupoAHbie 
nonncaxapnAbi n nonncaxapnAbi, nonyneHHbie 

XHMMHeCKMM CMHTeSOM H3 npupOAHblX 

coeAMHeHUM), 6biJin noAPo6HO H3yMeHW. B 
MacTHocTM, 3HaHMTe^bHbie ycunuR 6bmn 
3aTpaMeHbi Ha MAeHTMC|MKau,MK> MeTOAOB, npn 
noMOiAM KOTopbix TOHKne cnou rua^ypoHOBoPi 
KUcnoTbi (eBponetfcKMM" naTeHT N 0138572) min 
ee npoki3BOAHbix (naTeHT CLUA N 4851521) 
MoryT 6biTb saKpenneHbi Ha noBepxHOc™ APyrux 
MaTepnanoB. L(enb oToro MCcneAOBaHMH 
cocTOfl/ia b nonyneHMM npeAMeTOB c 

ynyHUJeHHblMM nOBepXHOCTHblMH CBOMCTBaMM 

npn coxpaHeHMM Bcex xapaiaepMCTHK 
MaTepnana, M3 KOToporo ohm MsroToaneHbi (stot 
MaTepnan p&nee 6yAeT Ha3biBaTbCfl 
cy6cTpaTOM). B MacTHocTM, 6naroAapa BbicoKofi 
CTeneHM ruApocpmibHocTH rManypoHOBan 
KMcnoTa m ee npoMSBOAHbie oco6eHHO npuroAHbi 
Ann M3roTOBJieHMfl npeAMeTOB, Hbe 
ncnonb30BaHne Tpe6yeT, MTo6bi mx noBepxHOcru 
6binn ctoPikmmm k aAre3nn k xneTKaM, 
HaxoAfliUMMCfl b TKaHflx nnn 6nonomHecKMX 
>kuakoct51X. TaKne noBepXHOCTM npeACTaBnwioT 
oco6biM nHTepec b o6nacTflx, rAe anrezm 
iwe>KAy MaTepnanowi n KneTKaMM Mo>KeT 
npMMMHMTb BpeA 6nojiornHecKMM TKaHflM 
(Kaufman H.E. et al.- Science, 189, 525, 1977). 

MoAno>HKau 1 nfl noBepxHocTet^ MaTepnanoB 
rkianypoHOBofi KMCJioTbt nnn ee npon3BOAHbiMM 
OKa3anacb 3aTpyAHMTenbHoii An« MHomx 
MCcneAOBaTene^. 

Oahmm M3 nepBbix cboC^ctb, KOTopbie 
6pocaiOTCfl b ma3a, ABnfleTCfl to, hto pacTBopbi 
rvianypoHOBOM KucnoTbi nMetoT AOBonbHo 
6onbUJoe noBepxHocTHoe HaTR>KeHne, paBHoe 
nnn HeMHoro MeHbUjee cooTBeTCTByjomeki 
BennMHHbi Ana BOAbi (F.H. Silver et al. 
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Journal of Applied Biomaterials, 5, 89, 
1994). Xopoujo MSBecTHO, hto ajih nonyneHMfl 
paBHOMepnoro noKpbrrnfl HaHeceHMeM pacrBopa 
HaHOCMMbiM Maiepnan AOii)KeH nvieTb 
noBepxHocTHoe HaT^jKeHne, KOTopoe MeHbUje 
noBepxHocTHoro HaTfl)KeHnn cy6cTpaTa, hto6w 
noKpbiTue 6bino i^e/ibiM m dobhum. Bonee Toro, 
noMTM Bee nonnMepHbie MaTepnanbi, KOTopbie 
MO)KHO ncno^b30BaTb b Ka^ecTBe cyocTpaTOB, 
o6naAaHDT noBepxHOCTHbiM HaT^eHMeM, 
KOTopoe MeHbiue, MeM y boaw, cbo^ctbom, 
KOTopoe npenflTCTByeT o6pa30BaHMK) tohkoto 
cno5i rnanypoHOBofi KucnoTbi, paaHowepHo 
noKpbiBaioiAero cyocTpaT (Garbassi F. et al, 
Polimer Surfaces, from Physics to 
Technology, Wiley, Chichester, 304, 1994). 

CneAyeT oTMeTMTb, mto ruanypoHOBafl 
KucnoTa pacTBOpneTCfl b BOAe, nosTowiy nio6we 
npeAMeTbi, nonyneHHbie nyTeiw noKpbiTMfl mx 
cnoeM pacTBopa rwanypOHOBOM KMcnoTbi, 
MmoBeHHO Tep«K)T 3T0 noKpbiTMe npM KOHTaKTe 
c BOAHbiMM pacTBopaMM, BKnioMan 
6 m on orM h ecKM e >kmakoctm. flpoM3BOAHbie 
rManypOHOBOM KMcnoTbi, A£o»<e Te, KOTopbie He 
pacTBopflfOTca b BOAe, b jiioSom cnyMae 

ABJlflJOTCfl Mpe3BblHaC^HO rMAPOCpMnbHblMM M 
CMJlbHO CKnOHHbl pa36yxaTb B npUCVTCTSMM BOflbl 

mjim boahhx pacTBopoB (H. N. Joshi and E.M. 
Topp, International J. of Pharm. 80 (1992) 
213-225). B boahux cpeAax oto cboj^ctbo 
6bicTpo Bbi3HBaeT yxyAiueHMe TMAPOcjDMnbHoro 
noBepxHocTHoro cno«, HaHeceHHoro Ha 
cy6cTpaT npocTO nyTeM Mcnonb30BaHMH 
pacTBopa. no 3tmm npMMMHaM MCcneAOBariMCb 

MeTOAbJ, MCnOJlb3yK)U4Me XMMMMeCKyJO CBJ13b 

Me>KAy noBepxHocTbK) cyocTpaTa m 
rManypoHOBO^ kmcjiotoW mjim ee npoM3BOAHbiMM. 

HaflMMMe CTa6MJlbHOM XMMMHeCKOM CBA3M 

npeAOTBpau^aeT pacTBOpeHMe noBepxHocTHoro 
enow m npMAaeT npoHHOCTb m 
AonroapeMeHHOCTb noBepxHOCTM npeAMeTa. 
PeanM3aL^Mfl xMMMHecKofl cb«3M iwe>KAy 
cyGcTpaTOM m nosepxHocTHbiM cnoeM Tpe6yeT 
HariMHMP y o6omx noAXOAflU4MX XMMMnecKMx 
rpynn. B to Bpewifl KaK xMMMMecxafi cTpyirrypa 
rManypOHOBOM KMcnoTbi o6ecnenMBaeT HanMHMe 
pa3nMHHbix noAXOAflmMX 0>yHKLiMR, noBepxHOCTb 
eoribiiiMHCTBa CMHTeTMnecKMX MaTepManoB He 
oco6eHHO noAXOAMT An« 3Toro TMna peaKqMM. 
no otoK npMMMHe cnoco6bi co3AaHMfl 

XMMMHeCKO^ CB33M Me)KAy nOBepXHOCTHblM 

cnoeM ruanypoHOBO^ KMcnoTbi MnM ee 

npOM3BOAHNX M CMHTeTM^eCKMM CyCCTpaTOM 

oSbNHo cocTOJiT M3 abvx CTaAMtf. Ha nepBoft 

CTaAMM B nOBepXHOCTb BBOAHTCfl nOAXOA^^Me 

XMMMHecKMe rpynnbi, 3aTeM Ha btopo^ CTaAUM 
HaMMHaeTCfl peaiqMn Me>KAy xmmmhcckmmm 
rpynnawiM, BBeAeHHbiMM b noBepxHOCTb 
cyocTpaTa, m rManypOHOBOM kmcuiotom MnM ee 
npoM3BOAHbiMM. HanpMMep, b naTeHTax CLUA 
4657820, 4663233, 4722867, 4801475, 
4810586, 4959074, 5023114 M 5037677 
onMcaHo Mcnonb30BaHMe npoMe>KyTOHHoro cnos 
Me)KAy cy6cTpaTOM m noKpbiTMeM Ha ocHOBe 
rManypOHOBOM KMcnoTbi. 3tot npoMe^TOHHbifl 
cnoi^ c{)M3MHecKM coeAMH^eTCfl c cyocrpaTOM m 
coAep>KMT xMMMMecKMe rpynnbi, KOTopbie 
npMroAHbt Ana o6pa30BaHMfl cbji3m c 
xMMMMecKMMM rpynnawiM rManypOHOBOM KMcnoTbi. 
flnfl o6nerMeHM« pacnpeAeneHM^ m 
o6ecne^eHM« poBHoro noKpbiTMfl rManypOHOBOM 
KMcnoTbi Ha cyOcTpaTe, KaK onMcaHo b 
BbiujeyKa3aHHOM naTeHTe, Mcnonb3yeTC« 
anb6yMMH, KOTOpbiM npM Ao6aBneHMM k 
rManypOHOBOM KMcnoTe ynymuaeT ee 
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cnoco6HOCTb paBHOMepHO CMaMMBaTb 
npoMe>KyTOHHbi^ cnofi. 

B flpyrux ncTOMHMKax onucaHo 
ncnonb30BaHne nna3MeHHofi TexHonornn aha 
BBe^eHMfl b cy6cTpaT peaKU,MOHHOcnoco6"Hbix 
rpynn. 3tot MeTOA (Garbassi F. et a1. 
Polymer Surfaces, from Physics to 
Technology, Wiley, Chichester, 6, 1994) aaeT 

BO3MO)KH0CTb MOAMCpMLJMpOBaTb nOBepXHOCTb 

noriMMepHbix waTepnanoB 6bicTpo m 
acfccfceKTMBHo. Hanpniwep, b Me>KAyHapoAHoK 
3a5iBKe WO 94/06485 onucaHO BBeAeHne 
4>yHKi^MOHajibHbix rpynn b noBepxHOCTb 
nonnMepHoro wiaTepna/ia nyieM o6pa6oTKM 
nna3MOM MeTaHona. 3aTeM o6pa6oTaHHbitf 
MaTepnan npuBOA^T b Komaicr c pacTBopoM 
annxnoprnAPHHa, hto rapaHTupyeT npucyTCTBkie 
rpynn, npuroAHbix Ann peaKi^nn c 
nojincaxapnAaMn. 

flpyraa CTaTbfl (Acta Phisiologica 
Scandinava Materials Research, 18, 953, 
1984, Elan et al. ) onucbiBaeT o6pa6oTKy 
KMCJiopoAHoCi nna3Mofi c nocneAy»OLHMM 
HaHeceHneM 3- 

rnML^MAOKCMnponnjiTpuMeTOKCMCunaHa. 
noBepXHOCTM, o6pacoTaHHbie TaKMM o6pa30M, 
ncno/ib3yiOT o6pa30BaHMfl KOBaneHTHbix 
CBH3eB c nonucaxapuAaMki. 

Xoth BbiuJeyKa3aHHbie MeTOAbi b oo"meM 

HBJ1HK)TCH yAOBJieTBOpMTeJIbHblMll, OHM, TeM He 

MeHee, Kawbifi cTsuiKHBaeTCfl npn 

OCymeCTBHeHHH C TpyAHOCTHMM. B HaCTHOCTM, 

Kcnonb30BaHue npoMe>KyTOHHoro cnoa Tpe6yeT, 
mto6w ero cocTaB 6un aAanTupoBan k npwpoAe 
cyGcTpaia, HTo6bi K3K mokho b 6anbiuefi 
CTeneHM yBennnnBaTb aAre3MK). B cnynae 
M3roToaneHHfl npeAMeTOB, coctohl4mx H3 hobwx 
MaTepnanoB Mrm peAKO ncnorib3yeMbix 
MaTepnanoB Ana onpeAeneHMfl Han6onee 
noAXOAflmero cociaBa Ana npoMe>KyTOHHoro 
cnofl TpeoyeTCH MHoro BpeiweHu m ycunnfi. Ecnn 
npeAMeTbi, Ha KOTopwe Hy>KHO HaHecTM 
noKpbiTMfl, coctoht H3 pasHbix MaTepManoB, 
TpyAHO HaHecTM noAXOAflmMM" npOMe^TOHHbiM 
cnoR Ha Ka)KAbi8 KOMnoHeHT, npn stom Hy>KHO 
M36e>KaTb nepeKpbiBaHMfl m nonaAaHwa 
npoMe>KyTOHHbix cnoeB a HenoAXOAfliAMe is/iecra. 
Eonee Toro, MO)KeT 6biTb Hewe/iaTenbHbiM 
ncnojib30BaTb Ann y/iyHweHMfl cMaHMBaeMocTM 
cy6cTpaia a/ib6yMHH, ocooeHHO b c/iynae 
n3Ae/infi, npeAHa3HaneHHbix Ana 
6noMeAHUHHCKMX u,ene&. 

C yneTOM Apyrux BbiweyKa3aHHbix npuMepoB 
npeAnoHTMTenbHO M36eraTb ncnonb30BaHMfl 
annxjioprnAPMHa m 

3-mMUMAOKCMnponwiTpMMeTOKCMCMjiaHa, TaK KaK 

HSBeCTHO, HTO 3TM ABa COeAMHeHMfl oneHb 
BpeAHb) A™ 3AOpOBbfl. B Ae^CTBMTenbHOCTH, 

comacHO Knaccncf)MKai4MH BpeAHWx BemecTB, 
Bbinyu^eHHbix EsponeRcKMM C01030M, stm 
coeA^HeHUfl KOAMpyioTCfl KaK "R45" m "R40" 
cooTBeTCTBeHHO, hto 03HanaeT puck Ana 
3AopoBbfl, KaK coo6maeTCfl b conbWMHCTBe 
KaianoroB Ha xuMMMecKne npoAyKTbi m 
peareHTbi. 3to o6o3HaneHne yKasbiBaeT, hto b 
nepBOM c/iynae npoAyKT moxqt BW3BaTb paK, n 
bo btopom cnynae, hto ecTb onacHOCTb 
bo3hhkhob©hhs Heo6paTMMbix acfx^eKTOB. 

B o6meM Hucno peaKL^nt^ c ynacTneM 
4>yHKL4MOHanbHbix rpynn, MMMo6n/in30BaHHbix Ha 
noBepXHOCTM 6onbUJMX MOJieKyn, TaKnx KaK 
nonncaxapnAbi, oneHb orpaHnneHO naneHneM, 
06i4en3BecTHbiM KaK npocTpaHCTBeHHoe 
saTpyAHeHne. Eonbuuo^ pasiviep Moneicyn 
nonncaxapnAa npeAOTBpau^aeT KOHTaKT h/im 
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npenHTCTByeT KOHTajcry . Me>KAy 
peaKU,noHHocnoco6"HbiMn rpynnaiwn, no3TOMy 

BeDOflTHOCTb 34)Cf)eKTHBHOrO npoTeKaHMfl 
peaKi4MH oneHb Mana. 

flpyrne cnoco6bi, onucaHHbie b ypOBHe 
TexHUKM, BKfiioMajoT peaKi^Mio Me)KAy 
no/iMcaxapnAaMM ki aMUHorpynnaiwu. ^noncKn^ 
naieHT JP 04126074 pacKpbiBaeT npniweHeHne 
o6pa6oTKVi aMMOHneBoPi n^a3MO^ Ana BBeAeHkin 
aMMHorpynn Ha noBepxHOCTb nojinMepHux 
cy6cTpaTOB. 3aTeM aMMHorpynnbi pearnpyioT c 
rwaxiypoHOBofi kmctioto^ h^m ApyrviMM 
nonncaxapnAaMM npn ncnonb30BaHnn areHTa 
KOHAeHcaunM. B naTeHTe CUJA N 4810784 
noBepXHOCTM npeAMeTa, MsroTOB/ieHHoro M3 
noriMwiepHoro MaTepMana, o6pa6aTbiBaK)T 
peaKUMOHHOcnoco6HbiMM pacTBopaMM, TaK 
HT06bJ BBeCTM OTpML\aTenbHbie 

sneKTpocTaTMHecKMe 3ap«Abi b caMy 
noBepxHOCTb. 06pa6oTaHHyio tbkmm cnococoM 

nOBepXHOCTb npMBOA^T B KOHTaKT C BOAHbJM 

pacTBopoM no/iMsneHMMMHa (I13M), no^MMepa, 
xapaicrepM3y)OLnerocfl HariMHMeM aMMHorpynn m 
nono>KMTenbHoro sneiapocTaTMnecKoro 3ap«Aa. 
B3anMOAeMCTBMe Me>KAy pa3finHHbiMM 3a pa Aa mm 

CBW3blBaeT n3M C MOAMCf)ML4MpOBaHHO« 

noBepxHocTbio c nonyneHMeM noBepXHOCTM, 
o6oraii^eHHOM aMMHorpynnaMM. TenapMH m 
ApyrMe nojiMcaxapMAbi CBH3bmaK)T c 
aMMHupoBaHHOM noBepxHocTbio nocne 
o6pa6oTKM pacTBopaMM hmtpmtob. B 
opraHMHecKO^ xmmmm M3BecTeH tot cfciaKT, hto 
AeMCTBMe HMTpaTOB Bbi3biBaeT o6pa30BaHMe 
a/ibAerMAHbix rpynn. 3tm rpynnbi pearvipyHDT c 
aMMHupoBaHHOM noBepxHocTbio, HeoGpaTMMO 
CBfl3biBa« noriMcaxapMA c caMO^ noBepxHocTbio. 
Ty xe peaKL^MK) McnoiibsyiOT, KorAa bboaat 
anbAerwAHbie rpynnbi nyTew cnaooro OKMcneHMfl 
nepMOAaTOM (C. Brink et al.- Coloids and 
Surfaces, 149, 66, 1992). 

Eonee Toro, peaKi4Mfl Me>KAy ri3M m nK)6biMM 
anbAerwAHbiMM rpynnaMM, HaxoA^u^MMMcq mjim 
BBeAeHHbiMM b noriMcaxapMA, MHorAa 
McnojibsyeTca Anfl CBnsbiBaHMfl noxiMcaxapMAa b 

pa3J1MHHblX KOHC()OpMaL4M^X C nOBepXHOCTbK) 

npeAMeTa (E. Ostenberg et al., Journal of 
Biomedical Materials Research, 29, 741 
(1995)). B naTeHTe US N 5409696 onMcaHa 
MOAMcfeMKau.MH noBepXHOCTM MaTepManoB 
nna3MO^, coAepxame^ napw boan, m 
nocneAyioLnafl peaKUMfl o6pacoTaHHOi^ 
noBepXHOCTM FI3H. nonyneHHaw TaKMM o6pa30M 
noBepxHOCTb o6orameHa aMMHorpynnaMM m 
cnoco6Ha CB«3biBaTb renapMH m Apyrvie 
no/iMcaxapMAbi Heo6paTMMO npM as^ctbmm 
KOHAeHCMpyiomMX areHTOB. OObinno peaKUMfl 
Me>KAy KapooKCM/ibHbiMM rpynnaMM 

noriMcaxapMAa m aMMHorpynnaMM noBepXHOCTM 
npoMOTMpyeTCfl 

3TMJlAMMeTMnaMMHOnponMnKap60AMMMMAOM 

(3flK). Mcnorib30BaHMe 3Toro cnoco6a Anfl 
nOKpblTMfl BHyTpeHHeM noBepXHOCTM Tpy6oK, 
KOTopwe npeAHasHaneHbi Anfl KOHTaKTMpoBaHMfl 
c KpoBbio, onMcaHo P.V. Narayanan (Journal of 
Biomaterials Science, Polymer Edition, 6, 
181, 1994). 

MccneAOBaHMfl noxa3anM, hto cnoco6bi, 
onMcaHHbie b yKa38HHbix naTeHTax m craTbax, He 
BnoriHe yAoaneTBopniOT Tpe6oBaHMflM, 
npeA"b^B/i«eMbiM k MsroToaneHMio npeAMeTOB c 

nOBepXHOCTflMM, MOAMC^MUMDOBaHHblMM 

rManypoHOBOM kmctiotom mjim ee npoM3BOAHbiMM. 
B a© ^ ctbm Ten b H OCT M BBeAeHMe 

0>yHKi4M0HaribHbix rpynn aMMHHoro TMna npM 
noMou^M aMMOHMftHoft nna3Mbi, KaK onMcaHo b 



CM 
O 

CO 
CD 
U> 
CO 



-5- 



W 
Oi 

<J> 
W 

o 

ro 



nnoHCKOM naTeHTe JP 04126074, ABJifleTcn He 
OMeHb ncnorib3yeMbiM Ha npaKTMKe. 
CneL^na^ncTbi b 3Tofi o6nac™ 3HaK>T, hto 
nnoTHOCTb cfeyHKUMOHa/ibHbix rpynn, BBeAeHHbix 
stum M6TOAOM b nosepxHOCTb cy6cTpaTa, 
cpaBHUTe/ibHO HeBenMKa m 3aBwcnT b 
3HaHMTefibHoft CTeneHU ot tohhoA reoMeipnn 
peaiaopa, ncnonbsyeMoro Ana o6pa6oTKH 
rina3Mbi, ot npupoAbi cyocTpaTa, ot HannHi/m 
Ao6aBOK h/wih 3arpfl3Hflioi4MX BeujecTB Ha ero 
noBepxHOCTM m BHyTpn Hero m ot ycnoBwtf 
xpaHeHMfl cy6cTpaTa ao h nocne ero o6pa6oTKM. 
no sto& npuMMHe MeTOA TpyAHO npMMeHATb b 
npoMbiujneHHOCTH. 3tot oTpnuaTeribHbiii acneicr 
npn3HaeTCfl BceMM cnei^nanncTaMU b p&hhov\ 
o6nacTM n b BbiiueyKa3aHHbix naTeHTax CL1JA N 
4810874 h 5409696 oh npeoAoneBaeTCfl nyTeM 
ncnonb30BaHM« n3M, KOTOpbifi no3BonaeT 
nonynaTb BbicoicyK) nnoTHOCTb aMWHorpynn. 

XOTH 3TM CnOC06bl SCfcqbeKTMBHO peiLiafOT 

npo6/ieMbi, cBA3aHHbie c nepBofl CTaAMefi 
npOLjecca, to ecTb c BBeAeHneM 
peaKUMOHHocnoco6Hbix rpynn b noBepxHocTHbifi 
cnofi MaTepnana, ohh He TaK aqbqteKTHBHbi Ha 

BTOpofi CTaflHH, KOTOpafl BKniOMaeT CBfl3blBaHMe 

ruanypoHOBO^ KucnoTbi mjim ee npoM3BOAHbix c 
noBepXHOCTbio. B AeficTBHTeiibHOCTH, KaK paHee 
yKa3aHO, b naTeHTe CILIA N 4810874 
peKOMeHAyeTcn aKTMBai^nfl renaTMHa mjih Apyn/ix 
nonncaxapnAOB XMMHHecKotf o6pa6oTKow. 
CneAOBaTenbHo, Heribsa ncnonb30BaTb 
nonncaxapuA, a Heo6xoAHMO BHanane 
MOAnc|)ML^npoBaTb ero XMMUMecKMM cnoco6oM, 
hto Tpe6yeT jimujhmx pacxoAOB no BpeiweHu, 
peareHTaM, TpyA033TpaTaM Ha nepepa6oTicy 
otxoaob. Bonee Toro, b OTnuMne ot Apyrwx 
nonncaxapnAOB rwanypoHOBafl KucnoTa TonbKO 
cnerKa MyscTBHTenbHa k peaKLjviflM nacTHMHoro 
OKMcyneHna, KOTopoe no3BonneT BBecTH b 
nonncaxapuA peaKL^MOHHOcnoco6Hbie rpynn bi 
Tuna anbAernAHbix (J.E. Scott and M.J. 
Tigwell, Biochem. J., 173, 103, 1978; B.J. 
Kvam et al., Carbohydrate Research, 230, 1, 
1992). Mto KacaeTCfl naTeHTa CWA 5409696, to 
KorAa ocyL^ecTB/ifliOT npoLjecc, onucaHHbifi b 
HeM, oh He npuBOAUT k nonyMeHMK) 
noBepxHOCTHoft CTpyicrypbi, cnoco6Hofl b 
Han6onbwetf CTeneHM ncnonb30BaTb CBotfcTBa, 
CBOMCTBeHHbie rwanypoHOBotf KucnoTe. C 
Apyroft CTopoHbi, KorAa ncnoribsyioT cnocoo", 
onucaHHbi^ b naTeHTe CLUA 5409696, KaK 
noKa3aHO b cpaBHMTenbHOM onbiTe, 
npuBeAeHHOM b a^hhom onucannn, Henb3H 
nonynnTb noBepxHocTHbie CTpyKTypw, 
cnoco6Hbie MHrn6npoBaTb aAreswo KneTOK. 
noxo>Kne pe3ynbTaTbi Ha6rnoAafOTCfl, KorAa 
BwecTO caMOM ruanypoHOBo^ KucnoTbi 
ncnojib3yioT ee BOAopacTBopuMbie 
nonycuHTeTMHecKne actwpbi (EPA 0216453). 
OMeBHAHO, KorAa ncnonb3yiOT stot npoLjecc, 
cnoco6, no KOTopowiy o6pa3yeTcw CBB3b Me)Kfly 

aMUHUpOBaHHOCl nOBepXHOCTbK) M 

nonncaxapnAOM, He no3BonaeT Haw6onee nonHO 
Mcnonb30BaTb ruApoqbmibHbie cBoflcTBa 
ruanypoHOBoCi KMcnoTbi m/ih ee npon3BOAHbix. 

He cneAyeT npeHe6peraTb n TeM, hto 
cnoco6\ flBn^ioiAnKcfl npeAMeTOM naTeHTa CUJA 
5409696, mo>kho npniweHMTb TonbKO npn 
noBepxHOCTHO^ MOAMC^MKaL^nn nonnwiepHbix 
MaTepnanoB, KaK yKa3aH0 b ero Ha3BaHMM 
"06pa6oTaHHbie nna3Moi^ c paAHOMacTOToC^ 
nonnMepHbie noBepxHOCTM, coAep^au^ne 
MMMo6nnn30BaHHbie aHTMTpoM6oreHHbie 
areHTw" m KaK cneAyeT us yKa3aHM«, 
coAeprcaLUMXCfl b naTeHTe. B o6u\e\A 
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6noMeAML\MHCKOM m XMpyprnHecKOM npaKTMKe 
nacTo Mcnonb3yK>TCfl KepaiwuMecKne hjih 
MeTannnnecKvie MaTepnaribi, noaTOMy 
nonarawT, hto npoi^eccbi MOAHcfrHKauMki mojkho 
npuMeHMTb TaioKe k t3Kwm cy6cTpaTaw. flaHHoe 
onucaHne noKa3biBaeT, hto aoidkch 6biTb 
C03AaH MeTOA, comacHO KOTopoiwy mojkct 6biTb 
o6pa30B3Ha npocTO m H3A©>kho xuMMMecKas 
CBfl3b Me>KAy cy6cTpaTaMH nio6ofl npupoAbi m 
ruanypoHOBofl kmctioto^ mjim ee npon3BOAHbiMM, 
T3KMM o6pa30M, hto npucyu^ne MM 
xapaiaepucTHKM MoryT 6b)Tb pear)M30BaHbi 
Han6onee nonHO. 

CyiAHOCTb M306peTeHMfl 

flaHHoe n3o6peTeHne KacaeTcn cnoco6oB 
noKpbiTMfl 6noMeAHi^MHCKMX npeAMeTOB TOHKUM 
cnoeM ruanypoHOBO^ KucnoTbi, ee 
npon3BOAHoro nnn nonycHHTeTHHecKoro 
noriMMepa, npuneM tohkmCi cjiom cTa6nnbH0 
CBA3aH c noAno>KKOM. TaKMM o6pa30M, nonynaioT 
KOMn03Hl^MOHHyK) CTpyKTypy, OCHOBa KOTOpOM 

xapaKTepn3yeTcn cbomctb3mm MaTepyiana, 
ncnorib3yeMoro An« M3roTOBJieHHfi npeAMeTa, a 
cBoficTBa noBepxHocTH onpeAenflioTCfl tohkmm 
cnoeM ruanypOHOBO^ KucnoTbi, ee 
npon3BOAHoro nnn yKa3aHHoro 

nonycuHTeTunecKoro nonnnenTMAa. YKasaHHbie 
cBoftcTBa MoryT npnAaTb BbicoKyio CTeneHb 
rnAPo4)viribHOCTM noBepxHOCTAM MaTepnanoB, 
o6pa6oTaHHbix comacHO cnoco6aM no 
n3o6peTennK). HanpuMep, noBepxHOCTM 
npeAMeTOB, o6paooTaHHbix cnoco6aMH no 
M3o6peTeHHK), cnoco6Hbi npeAOTBpa^aTb 
aAre3HK) KneTOK, npucyTCTByioL^Mx b 
6nonornHecKnx >khakoctax m CHM)KaTb aAreswo 
Gajcrepuvi. Bonee Toro, noKpbiTue npeAMeTa 
MaTepManoM npupoAHoro nponcxo>KAeHmi 
comacHO HacToameMy M3o6peTeHMto 
o6ecneHMBaeT nynLune CBO^CTBa npn 
B3anMOAeMCTBMM c 6nonornMecKMMM 4>a3aMM. 

flaHHoe M3o6peTeHne CTaHeT 6onee 
noHATHbiM M3 noApo6Horo onucaHMfl, 
npnaeAeHHoro HtDKe, m conyTCTByiomux 
nepTe>KeM, KOTopwe AaHbi TonbKO An« 
miniocTpaL^HM n He orpaHUHMBawT AaHHoe 
M3o6peTeHne h Ha KOTopwx npeACTaBneHO 
cneAyiomee. 

ct>nr. 1a - 3CXA-cneicrp o6pa3i4a 1, npuMep 

1. 

Our. 1b - 3CXA-cneKTp o6pa3Lja 2, npuMep 

1. 

0nr. 2a - nuK C1, nonyHeHHbift mctoaom 
3CXA o6pa3i^a CTann, noMeineHHoro b pacTBop 

nsn. 

Our. 2b - nuK C1, nonyMeHHbiti MeTOAOM 
3CXA o6pa3ua CTa/in, MOAHcJ)nunpoBaHHoro 
ruanypoHOBOM KwcnoTofi, KaK onucaHo b 
npMMepe 4. 

Our. 3a - n3o6pa>KeHMe, nonyneHHoe npn 
noMou^n onTunecKoro MMKpocKona, 
noKasbiBaKJLqee OTcyTCTBue aAre3nw L-929 
cf)M6po6jiacTOB k noBepxHOCTM o6pa3i^a A, 
npMMep 6 (200x yBeriMHeHne). 

Our. 3b - HsoepaweHwe, nonyneHHoe npw 
noMoiAH onTunecKoro MMKpocKona, 
noKasbiBaio^ee aAre3Mio L-929 c|DM6po6riacTOB k 
noBepxHOCTM o6pa3ua B, npuMep 6 (200x 
yBennneHne). 

Our. 4a - nsoepaxeHne, nonyneHHoe npn 
noMoiAM onTunecKoro MMKpocKona, 
noKa3biBajou4ee OTcyTCTBue aAre3nn L-929 
<£u6po6nacTOB k noBepxHOCTM o6pa3L^a D, 
npuMep 6 (200x yBennMeHwe). 

<t>nr. 4b - MSoSpaxeHne, nonyHeHHoe npn 
noMou^M onTunecKoro MMKpocKona, 
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noKa3biBaK)inee aAre3M»o L-929 4)n6po6nacTOB k 
noBepxHOCTn o6pa3Lja F, npwviep 6 (200x 
yBe^MMeHne). 

<t>nr. 5a - M3o6paKeHMe, nonyneHHoe npu 
noMou^n onnmecKoro MMKpocKona, 
noKa3biBaK)inee aflre3wo L-929 (}M6po6nacTOB k 
noBepxHOCTn TMTaHa (200x yBennneHne). 

<t>nr. 5b - HsoCpaweHHe, nonyneHHoe npn 
noMOii^n onTHHecKoro MMKpocKona, 
noKasbiBajou^ee oTcyTCTBue aAre3MM L-929 
c})M6po6nacTOB k noBepxHOCTH TMTaHa, 
MOAucfcuLjHpoBaHHofi scJwpoM rManypoHOBofi 
KucnoTbi, K3K onucaHO b npuwiepe 8 (200x 

Our. 6a - M3o6paxeHne, nonyneHHoe npn 
noMOtnn onTM^ecKoro MMKpocKona, 
noKasbieaKHnee OTcyTCTBue aAre3nn L-929 
cpn6po6jiacTOB k noBepxHOCTH BHyTpumasHOM 

nHH3bl, MOflMC^Ml^HpOBaHHOi^ KMCJlOTOfi, K3K 

onucaHO b npuMepe 10 (50x yBennneHne). 

Our. 6b - MsoGpaweHue, nonyneHHoe npn 
noMoiMn onTkwecKoro MMKpocKona, 
noKa3biBaioi4ee aAre3nio L-929 <$n6po6nacTOB k 

nOBSpXHOCTM HeMOAHC|)M14MpOBaHHOl1 

BHyTpnma3HOM nnH3bi (50x yBejinneHne). 

Our. 7a - M3o6pajKeHne, nonyneHHoe npn 
noMomn onTMHecKoro MMKpocKona, 
noKa3biBaioinee OTcyTCTBue aAre3nn L-929 
4)n6po6nacTOB k noBepxHocTM BHyTpnma3H0rt 
nnH3bi, MOAncf)M4npoBaHHO^ rManypoHOBofi 
KucnoTbi, K3K onMcaHO b npniwepe 10 (200x 
yBennneHMe). 

<Dnr. 7b - M3o6paxeHMe, nonyneHHoe npM 
noMOiAH onTM^ecKoro MMKpocKona, 
noKa3biBaiomee aAre3MK) L-929 cf)n6po6nacTOB k 

nOBepXHOCTM HeMOflMCt5MI4MpOBaHHOM 

BHyTpnrna3HOM nnH3bi (200x yBe/iMHeHne). 
noApo6Hoe onMcaHwe M3o6peTeHna 
flpyrne LjenH m oonac™ npMMeHeHMH 
HacTOfli^ero M3o6peTeHMH CTaHyT oneBMAHbi M3 
nocjieAywiuero noApo6Horo onucaHnfl. Oah3ko 
cneAyeT MMeTb b bmay, hto noApo6Hoe 
onucaHne m KOHKpeTHbie npuMepbi, 
noKa3biBaK>iMne npeAnoMTMTenbHbte cfcopwbi 
BonnoLneHHfl M3o6peTeHnq, npuBeAeHbt TonbKO 
Ana MfiJiiocTpanHH, nocKonbKy H3 AaHHoro 
onucaHMfl 6yAeT hcho, mto b o6"beivie AaHHoro 

H306peTeHM3 B03MO)KHbl pa3JlHHHbie M3M6HeHHfl 
H MOAUCpMKai^MM. 

B o6iAeM ncnorib30BaHne AaHHoro 
M3o6peTeHM« o6ecneMMBaeT noKpbiTue 
npeAMeTa cnoeM ruanypoHOBovi KMcnoTe nnn ee 
npon3BOAHoro (HanpuMep, TaKoro, KaK 
no/iHcaxapkifl, coRepxa\i\uw KapGoKCMJibHbie 
rpynnw) nnn nonycuHTeTHMecKoro nonnMepa, 
TaKoro, KaK onMcaHHbiB HMwe, nyTeM 

06pa30BaHHfl XMMMMeCKOM CBH3M c 

noBepxHOCTbio cyocTpaTa. ABTopw npeAnoKunn 
ABa pasnimajoii^Mxcfl cnoco6a, KOTopbie 
jiBJiflioTCfl npenMyu^ecTBeHHbiMM m cocTaBnflKrr 
nacTb AaHHoro H3o6peTeHnn. Hn>Ke nx 
o6o3HaMaK)T KaK "Cnoco6 A" m "Cnoco6 B", 

COOTBeTCTBeHHO. 

KaK b Cnoco6e A, TaK m b Cnocooe B 
comacHO AaHHOMy M3o6peTeHMK) KaK 
axibTepHaTMBy ruanypoHOBoPi KucnoTe utim ee 
npon3BOAHbiM (TaKMM KaK ee Heno/iHbie 
npon3BOAHbie (EPA 0216453) mum 
noriMcaxapMAbt, coAepxa^Me Kap6oKcunbHbie 
rpynnw) mo>kho McnonbsoBaTb 

nonycMHTeTM^ecKMe noriMMepbi, TaKMe KaK 

3Cf)Mpbl MHOroaTOMHblX CflMpTOB m rManypoHOBoW 

KMcnoTbi (EP 0265116), BHyTpeHHMe 3C})Mpbi 
KMCJibix nonMcaxapMAOB (EPA 0341745), scfwpbi 
Kap6oKCMMeTMni^enniori03bi , 
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Ka p6o KCM M GTMJTX M T M H . M Kap60KCMMeTMJiaMMA 

(EP 0342557), aKTMBHbie 3C|)Mpbi 
Kap6oKCMnoriMcaxapMAOB (3aaBKa Ha naTeHT 
UTaxiMM N PD 94A000043), cynbcfcMpoBaHHbie 
act)Mpbi rMa/iypoHOBO^ KMcnoTbi (sa^BKa Ha 
naTeHT MTanMM N PD 94000054), 3c|)Mpbi 
anbrMHOBO^ KMcnoTbi (EP0251905), 3cJ)Mpbi 
rennaHa (EPA 0518710), BHyTpeHHMe scjwpbi 
rennaHa (WO 94/03499), 3c}wpbi XMTMHa m 
xMT03aHa (EPA 0603264), scfwpbi neKTOBOrt m 
neKTMHOBOM KucnoT (y3<t> 0621877). 
Cnocx)6 A 

Cnocx)6 A comacHO AaHHOMy M3o6peTeHM»o 
npeAyciwaTpMBaeT noKpuTMe npeAMeTa cnoeM 
rManypOHOBofl KMcnoTbi MnM e« npOM3BOAHoro 
M/iM nonycMHTeTMHecKoro noxiMMepa nyTeM 

06pa30BaHMfl XMMMHeCKOfl CB513M C 

noBepxHOCTbio cy6cTpaTa. B 

npOTMBOnOTIOKHOCTb M3BeCTHbJM M paH66 

onMcaHHbiM cnoco6aM, KOTopbie BKnKxaioT 
peaKL^Mio cpyHKi^MOHanbHbix rpynn 

MaKpoMoneKynbi nonMcaxapMAa m 

4)yHKUMOHanbHbix rpynn, HaxoAfliMMXCfl na 
noBepxHocTM, m, KaK 6bino paHee yKasaHO, 

npMBOAHT K HM3KMM BblXOAaM, A^HHOe 

M306peTeHMe npeACTaBn^eT co6oft cnoco6, 
KOTOpblK MO)KeT 6blTb ocya^ecTBTieH b ABe 
CT3AMM m no3Bon«eT M36e>KaTb npo6neM, 

CBP33HHb!X C M3BeCTHblMM M OnMCaHHblMM 

cnoco6aMM. 

Ha nepBoi^ CTaAMM CnocoGa A 
rMa/iypoHOBaa KMcnoTa, ee npoMSBOAHbie mjim 
nonycMHTeTMHecKMM nonMiwep pearMpyioT c 
noAXOAfliUMM coeAMHeHMeM, KOTopoe 
npeACTaBnneT co6o« a/iKOKCMCMJiaHOBbitf areHT 
coHeTaHMW, o6fl3aTenbHO b pacrBope. Mckjiiohmb 
Ha 3Tom nepBOM era am m h eo6xoAM moot b 
peaKUMM c cfjyHKUMOHanbHbiMM rpynnawiM, 
3aKpenneHHbiMM Ha noBepxHocTM cy6cTpaTa (m, 
cneAOBaTenbHO, npaKTMHecKM HenoABM^KHbiMM), 
mo)kho yMeHbiuMTb OTpMuaTenbHoe anM«HMe 
npocTpaHCTBeHHoro 3aTpyAHeHMfl MoneKynw 
nonwcaxapnAa Ha nepBofi crraAMM npouecca. 

Ha btopom CTaAMM Cnoc»6a A npoflyKT 
peaKi^MM Me>KAy rManypoHOBofl kmcjiotoR, ee 

npOM3BOAHblM MnM nOJiyCMHTeTMHeCKMM 

nonMMepoM m anKOKCMCMnaHOBbiM coneTatoiAMM 
areHTOM HaHocMTC^ b BMAe pacTBopa Ha 
noBepxHOCTb cy6cTpaTa b cooTBeTCTBMM b 

06blHHblMM C|)M3MMeCKMMM MeTOAaMM HaHeceHMfl 

noKpbiTMfl. 3aTeM o6pa3yeTC« CBH3b Me)Kfly 
0parMeHT3MM a/iKOKCMCMJiaHa b y«a3aHHOM 
npoAyiae peaKUMM m cy6cTpaTOM bo BpeM« 
yAaneHMfl pacTBopMTenfl M3 pacTBopa aha 
HaHeceHMfl noKpbn-Mfl, KorAa yKa3aHHbifi pacTBop 
HaxoAHTc^ b KOHTaicre c cy6cTpaTOM, m 
Bepo«THOCTb npoTeioHMfl peaKL^MM oneHb 
BbicoKa. OnbiTbi noKa3biBaK)T, mto 
3c})cJ)eKTMBHOCTb Cnoco6a A Heo>KMAaHHo Bbiwe, 
KorAa ero ocymecTBiiflJOT b Aae 
BbiweonMcaHHbie CTaAMM, no cpaBHeHMK) c TeM, 
KorAa Mcnonb3yiOT TpaAMUMOHHbie MeTOAbi, 
onMcaHHbie b ypoBHe TexHMKM, a MMeHHO 
MeTOAU, BK/iioHaioi4Me peaio^Mio Me>KAy 
ct>yHKUMOHanbHbiMM rpynnaMM, 

MMM06MnM30BaHHblMM H3 nOBepXHOCTM, M 

cf)yHiqMOHanbHbiMM rpynnaMM, MMeioiAMMMc« b 
MaKpoMoneKyne nonMcaxapMAa. 

CooTBeTCTseHHo b Cnocooe A no 
M3o6peTeHM»o TManypoHOBafl KMcnoTa, ee 
npoM3BOAHoe MnM nonycMHTeTMnecKM^ nonMMep 
pearMpyeT b boahom pacTBOpe MnM o6biMHo b 
noAXOA^LMeM pacTBopMTene c MoneKynofl 
anKOKCucunaHOBoro areHTa coMeTaHMfl, KOTOpbiM 
mokgt npMCoeAMHjiTbcw k rManypoHOBoC^ 
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KucnoTe, ee npoM3BOAHOMy nnn yrasaHHOMy 
nojiycuHTeTMMecKOMy nojiMMepy oahmm kohljom 
m k cy6cTpaiy - flpyrnM. 

KaK yxe OTMenanocb, b Cnocooe A no 
M3o6peTeHHK) rviany poHOBaa KMcnoTa , ee 
npon3BOAHbie uriM nonycMHTeTHMecKM^ nonMMep 
pearwpyeT c coeflUHeHneM, OTHOCfliuMMca k 
Knaccy anKOKCMCMnaHOB. 3tm coeAMHeHMH 
M3BedHbt cneu^anMCTaM b oonac™ xhmmm KaK 
areHTbi coneTaHMfl, KOTopwe MoryT 6biTb 
ncnonb30BaHbi Ana yjiymueHM^ aAresnw Me>KAy 
opraHMnecKMMM nnn HeopraHMHecKMMn 
MaiepnanaMM (Silane Coupling Agents, E.P. 
Plueddemann, Plenum Press, New York, 1982). 

npMNiepaMM T3KMX aJlKOKCHCMfiaHOBblX areHTOB 
coneTaHMfl SBmiioTCfl coeAUHeHMa, coRepxamwe 
aTOMbt ranoreHa, TaKne KaK 

xnopnponnriTpMMeTOKcucMnaH, coeAHHeHun, 
coAepwaiuMe HeHacbii^eHHye opraHuinecKne 
rpynnw, TaKne KaK BUHMJiTpwaTOKCucunaH n 
MeTaKpH/iOKCMnponnnTpuMeTOKCMCMnaH, 
coeAHHeHUfl, coAepwamne aMMHorpynnbi, TaKne 
KaK aMMHonponn/iTpuMeTOKCMcunaH m 
aMMHoaTunaMUHonponnnTpuMeTOKCMCMnaH. 
OAHaKO cnocoo" no M3o6peTeHwo He 
orpaHMMMBaeTCfl TaKMMM Tunaiwn 
a/iKOKCMCMJiaHOBbix areHTOB coneTaHUfl. 

B Cnocooe A no M3o6peTeHH»o peaKu,MH 
we>KAy rna/iypoHOBofl KMcnoTOtf, ee 

npOH3BOAHblM MflM nOnyCMHTeTMHeCKMM 

nonnMepoM MO>KeT Tpe6oBaTb npwMeHeHUR 

OAHO« HJ1M HeCKO/lbKMX MOJieKyn, KOTOpbie 

nosBonaiOT npoTeKaHkie peaKu,nn iwe>KAy 
cpyHKi^MOHanbHbiMH rpynnaMM roanypoHOBOtf 
KMcnoTbi, ee npon3BOAHoro mjim 
nonycMHTeTkmecKoro nonnMepa m 

c|3yHKL4MOHanbHbiMM rpynnaMM anKOKCMCVtnaHa . 

3tot Knacc coeAMHeHHfi BKnionaeT, Hap*Ay c 
ApymMH, coeAHHeHMfl, coAepwatUMe 
AMMMMAHbie rpynnw, KOTOpbie noAnaAaioT noA 
oGu^ee onpeAeneHne areHTOB KOHAeHcaunn, 
TaKne KaK u,Mi<noreKCMnKap6oAMMMMA m 
3THjiAMaMMHonponnjiKap6oAMMMMA, m Taicvie 
coeA^HeHMfl, KaK KapooHnriAHMMMAason m 

AMKap60HHnAHMMMAa30n, KOTOpbie CHMTaKOTCf? 

6nc})yHKL^MOHanbHbiMH areHTaMM, MSBeombiMM 
cneu,nanncraM b o6nacrn cnHTe3a npoTenHOBbix 
coeAHHeHM«. B cnoco6e no M3o6peTeHnio TaiOKe 
MoryT 6biTb ncno/ib30BaHbi coenmeHM, 
KOTopbie KaTann3npyK)T mjim cnocoocTByioT 
peaKi^HH Me>KAy qtyHKqMOHanbHbiMM rpynnaMM 
ruanypoHOBO^ KMcnoTbi wv\ ee npoM3BOAHoro m 
4)yHKUMOHanbHbiMM rpynnaMM ajiKOKCucunaHa. 
TaKMMn npuMepaMU ABnaioTCfl 

N-rMApOKCMCyKL^MHMMMA, 

rnAPOKCkicyjib4)ocyKUMHMMHA, 
1 -rnApoKCM6eH30Tpna3ona ruApaT n noAo6Hbie 
coeAHHeHUfl, BbinoriHHtoLnwe Ty >Ke cawyio 
c^yHKL^nto. Mcnonb30BaHne tbkmx coeAMHeHMM 
npeAycMOTpeHO Taiwe b Cnocooe B no 
M3o6peTeHMio, onucaHHOM HH>Ke. 

B Cnoco6e A cyocTpaT, Ha KOTopbifi Hy>KHO 
HaHecTM noKpbiTue, aAamnpyioT nyieM 
nna3MeHH0« o6pa6oTKM Ann Toro, HTo6bi 
oGnerMMTb B3a n MOAe R ct b ne c npOAyKTOM 
peaKU,nM, coAep>KainMM roanypoHOByjo KMcnoTy, 
ee npou3BOAHoe nnn nonycMHTeTMHecKMfl 
nonMMep. He orpaHMHMBaacb KaKoR-nn6o 
TeopMefi, mo)kho npeAnonojKMTb, mto o6pa6oTKa 
cy6cTpaTa nnaswioM npMBOAUT k yBennneHMK) 
noBepxHocTHoro HaTfi>KeHi4fl cy6cTpaTa TaKMM 
o6pa30M, hto o6nerMaeTC« cMannBaeMocTb 
pacTBopoM, coAepKau^nM ruanypOHOByKD 
KucnoTy m anKOKCucunaH m Apyrne MoneKynbi. 
Bonee Toro, OHa no3Bon«eT BBecTM Ha 
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noBepxHOCTb cy6cTpaia cf)yHKu,kioHanbHbie 
rpynnbi, cnoc»6Hbie o6nerMHTb. peaKL\HKD c 
anKOKCHCunaHOM. B Hacmoc™, sto Me to aw 
o6pa6oTKM, KOTopbie no3BonfliOT BBedn 
ruAPOKCunbHbie, Kap6oKcnribHbie rpynnbi n b 
oGii^eM TaKne cj)yHKi4MOHanbHbie rpynnw, 

KOTOpbie Ha3blBaiOTC» KUC/lblMM B 
06menpMHflTOfi XHMMMeCKOR TepMMHonorMM. 
nocKoribKy cymecTByeT MHoro XMMMHecKnx 
c{)yHiqMOHanbHbJX rpynn, cnoco6Hbix o6jierMMTb 
B3anMOAe^CTBne Me)KAy noBepxHOCTbio 
cy6cTpaTa m cunaHOBbiM areHTOM coHeTaHnq, 
ycnoBUfl o6pa6oTKH nna3MO^ nBJiflfOTC« 
SHannTenbHO MeHee CTpornMH, neM b cnyMae 
cnoco6oB o6pa6oTKM, onncaHHbix b ypoBHe 
TexHMKH. HeKOTOpbiMM npMMepaMM noAXOAfli^nx 
cnocoSoB o6pa6oTKH aBnaioTCfl cnoco6bi, 
ncnonbsyioi^Me nna3My KucnopoAa, B03Ayxa, 
a30Ta, aproHa n Apyrux peAKMX ra30B, boaw, 
cnnpTOB n cMeceft yKaaaHHbix ra30B nnn napoB. 
npupoAa cy6cTpaTa He orpaHimeHa n 
onpeAenfleTCH TonbKO B03MO)KHOCTbio 
reHepupoBaHna nocne o6pa6oTKn nna3MoR 
HeHy>KHbix cpyHKquoHanbHbix rpynn, cnocooHbix 
o6nerHHTb peaKt^MK) c cvtnaHOM. 

CornacHO OAHOMy oco6eHHO 

npeAnoHTmenbHOMy BapnaHTy Cnocooa A no 
M3o6peTeHnio peaKi^Mfl Me>KAy rwanypoHOBoK 

KUCflOTOM MJ1M ee npOW3BOAHblM 14 

axiKOKcucunaHOBbiM areHTOM coneTaHMw 
npoMCxoAUT b boahom pacTBope, npuneM 
rkia/iypoHOBafl KUcnoTa nnn ee npon3BOAHoe 
npucyTCTByeT b Konn^ecTBe Mewy 0.01 m 2%, 
npeAnoHTMTeribHO Me)KAy 0.1 n 1.2%. 
AnKOKcucunaHOM npeAnoHTHTeribHo flBrweTCfl 
a m MHocuna h , npMcyTCTBywLUHfi b 

CTeXHOMeTpMHeCKOM KOJlMHeCTBe WJ1U B 

He6onbiuoM M36biTKe. B TaKnx 
npeAnoHTHTenbHbix cnynaflx peaKi^MOHHbiM 
pacTBop npeAnoHTMTenbHO TaiOKe coAep>KMT 
3THJiAMaMMHonponMriKap6oAHHMHA b 
CTexnoMeTpunecKOM KonnnecTBe, paccHMTaH hom 
cornacHO peaKUMM Me>KAy Kap6oKcn/ibHbiMM 
rpynnaMM, MMeioiMMMMCfl b rManyponoBOM 
KMcnoTe mjim ee npoM3BOAHOM, m aMMHorpynnoM 

aMMHOKCMCMJiaHB, MJIM B HeOOflbUJOM M36blTKe. 

PeaKL^MM cnoco6cTByeT Ha/iMHMe 

N-rMAP0KCMCyKHMHMMMAa B KOflMMeCTBe Me>KAy 

10 m 1 00% b pacneTe Ha MOfibHyra 
KOHueHTpauMio KapooAnuMMAa. Mepe3 
HecKonbKo nacoB npoTeKaHMfl peai^MM npM 
KOMHaTHOfi TeMnepaType pacTBop h3hocht Ha 
noBepxHOCTb npeAMeTa, KOTopbi^ TonbKO hto 
6bin o6pa6oTan nna3MOM b cooTBeTCTBMM c 
MeTOAaMM, o6bNHo Mcnonb3yeMbiMM p?\n 
HaHeceHMH tohkmx noBepxHOCTHbix cnoeB M3 
pacTBopa. 06pa6oTKy npeAnoHTMTenbHO 
ocyu^ecTBTiflTb nnasMO^ KMcnopoAa mjim B03Ayxa 
c SHeprvie^ 3ap«Aa 1-400 Bt m 
npeAnoHTMTenbHO 10-150 Bt, npM AaB/ieHMM 10 
MTopp - 1 0 Topp m BpeMeHeM o6pa6oTKM 1 c - 1 
h, npeAnoHTMTenbHO 10 c - 30 mmh. 
PacTBopMTenb McnapniOT noA BaKyyMOM MnM 6e3 
Hero m npM HarpeBaHMM MnM 6e3 Hero. 
(lapaMeTpbi npouecca Ha stoW ct3amm 
onpeAenwiOTCfl Heo6xoAMMOCTbHD co3AaHMfl 
ycnoBMM, HyxHbix Ann peaKi^MM Me>KAy 
peaKUMOHHocnoco6HbiMM KOHL^eBbiMM rpynnaMM 
anKOKCMCMnaHOBoro areHTa coneTaHM^ m 
cjDyHKi^MOHanbHbiMM rpynnaMM, coAepxau^MMMCfl 
Ha noBepxHOCTM cy6cTpaTa nocne o6pa6oTKM 
nna3MO«. B KOHL^e nioowe oct3tkm m 

COeAMHeHMfl, KOTOpbie He CBH3aHbl, MOXHO 

yAanMTb nyTeM npoMbiBKM MnM noAo6Hbix 

MeTOAOB. 
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Cnocoo" B 

ComacHO fipyrowiy BapnaHTy AaHHoro 
H3o6peTeHMfl MaTepMan cy6crpaTa nio6oro BMfla 
o6pa6aTbiBatoT nnasMOtf BOSAyxa, Kucnopofla, 
aproHa, a30Ta MnM Apyrux ra30B mum napOB, 

CnOC06HblX BBeCTM OKCMreHMpMpOBaHHbie 

$yHKi4MOHaribHbie rpynnbi Ha noBepxHocru n/nnn 

Bbl3BaTb SCfccfceKT OHMCTKM M yAaneHMfl 

opraHMMecKMx 3arp*3HeHMfl. Oah3ko 
Mcnojib30BaHMe n/ia3Mbi t coAepwamefi boahhoA 
nap, KaK 3aflBJieHO b naieHTe CLUA 5409696, b 
cnoco6ax no M3o6peTeHMK) He TpeCyeTca. 

noBepXHOdb MaTepMana, o6pa6oTaHHan 
TaKMM o6pa30M, noABepraeTCfi o6pa6o™e 
BOAHbiM pacTBopoM I~I3M (mjim Apyroro 
nonMKaTMOHHoro Bei^ecTBa, TaKoro iok 
nonnnM3MH m T.n.) aha co3AaHMfl BbicoKofi 
nosepxHOCTHOM KOHi^eHTpai^MM aMMHorpynn. 
nonyMeHHbiM MaTepMan pearMpyeT c 
rManypoHOBOM kmchotom, ee npoM3BOAHbiw mjim 
nojiycMHTeTMHecKMM nonuwepoM (HanpMMep, 
ApyrMMM noriMcaxapMAaMM, coAepwaiuMMM 
Kap6oKCM/ibHbje rpynnbi, b npMcyTCTBMM areHTOB 

KOHABHCai^MM, T3KMX KaK 3flK, B BOAHOM 

pacTBope mjim AHUHKnoreKCMJiKap6oAMMMMAa 
(flUK) b opraHMMecKMx pacTBopMTenax). 
CoeAMHeHMe, cnoco6Hoe ycKopMTb peaKi^Mto, 
npoMOTMpyeiviyio 3RK, rame coAepwMTCfl. 3tot 
Knacc coeAMHeHMft BKnfonaeT, ho He orpaHMnen 

MMM, N-rMAP0KCMCyKUMHMMMA (NI~C), 

rHAPOKCMCyjlbC|)OCyUMHMMMA, 

rnAP0KCM6eH3OTpna30na ruApaT m noAo6Hbie 
coeAMHeHMfl. 

Cnocoo" B cornacHO AaHHOMy M3o6peTeHMK) 
ocHOBaH Ha yAMBHTe/ibHOM HaonioAeHMM, hto 
coeAMHeHMfl, Taxvie KaK Nrc, MoryT 
cnoco6cTBOBaTb peaKqMM KOHAeHcai^MM, 
npoMOTMpyeMOM 3flK, TaiOKe b cnyMae, KorAa 
rpynnbi CBH3aHbi c nOBepXHOCTbK) b oTcyTCTBMe 
MOJieKynnpHbix cTpyicryp, M3BecTHbix 
cneL^nariMCTaM KaK "n/ienn cneficepa". 

B cnynae n/ianypoHOBOM KMcnoTbi M3BecTHo, 

MTO B paCTBOpe B OTCyTCTBMe NrC 06pa3yK)TCfl 

npoMe>KyTOHHbie npoAyKTbi peaKu,MM, 
OTHOCfli4Mecfl B o6meM k N-aijMnMOHeBMHaM, 
KOTopwe npenflTCTByiOT 3aBepiueHMio peaKu,MM 
(X. Xu et al., Trans IV World Biom. Cong. , 
170, 1992). KorAa aMMHorpynnw CBfl3aHbi c 

nOBepXHOCTbK), AOJDKHbl MCnOflb30BaTbCfl "nneHM 

cneficepa", Ana Toro HTo6bi npMAaTb mm 
AocTaTOH Hy to peaKTMBHocTb. "flneMO cneficepa" 
npeACTaBrmeT coootf p*A 3tomob ymepoAa, 
KOTopbifl OTAen^eT peaKUMOHHOcnocooHyio 
rpynny ot nosepXHOCTM, npMAaean etf 6onbwyio 
CBo6oAy m yBenMHMBaJi ee 
peaKUMOHHocnoco6HocTb. HanpMMep, npoAyKT 
COVALINK (Nunc) npeACTaBJineT cooom 
no/iMCTMpon, coAep>Kai4MM aMMHorpynnw, 
OTAeneHHbie ot noBepxHOCTM nnenoM cnetfcepa 
c A©BflTb»o aTOMaMM ymepoAa (K. Gregorins et 
a1. , J. Immunol. Meth. , 181, 65, 1995) NrC 
0Ka3biBaeTca acfKfceKTMBHbiM npM yBeriMHeHMM 
BbixoAa peaKL^MM, npoMOTMpyeMotf 3flK (J.V. 
Staros et a1., Anal. Biochem., 156, 220, 
1986). OqeBMAHO, CTOMMOCTb co3AaHMfl 
cno>KeHHbix MoneicyjiflpHbix CTpyicryp Ha 
noBepxHOCTM, TaKMX KaK qbyHKu.MOHanbHbie 
rpynnbi, noAKpenneHHbie "nnenaMM cneflcepa", 
oneHb BbicoKa m orpaHMMMBaeT npou,ecc 
n poM3 boact Ba . B Cnocooe B no M3o5peTeHMio 
aMMHorpynnw CBfl3aHbi c noBepxHOCTbto m 
HaxoA^TCfl BHyTpM cTpyiaypbi I13H, 
Mcnonb30BaHMfl "nnen cneficepa" He Tpe6yeTca, 
KaK m Ha/iMHMfl ApyrMx CTpyicryp. 06Hapy>KeHMe 
Toro cf>aKTa, mto NfC cnocooeH o6nerMaTb 



peaKL^MK) KOHAeHCai^MM 

aMMHorpynn, npMBHeceHHbix 
OTcyTCTBMe "nnena cneficepa", 
HaAO o6pamaTb ocooeHHoe 



nOBepXHOCTHblX 

3flK; Aa«e b 

M npM 3T0M He 
BHMMaHMe Ha 
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ApyrMe MoneKy/iflpHbie acneicrbi noBepxHOCTM, 
^Bn^eTCfl yAMBMTeribHbiM m peiuaioinMM 
4)aKTopoM b Cnoco6e B no M3o6peTeHMio. Eu^e 
6onee yAMBMTeribHbiM m HenpeABMAeHHbiM, 

MCXOA« H3 M3BeCTHblX 3HaHMfl, flBJlfleTC« 

o6Hapy>KeHMe Toro, mto npMcyTCTBMe NrC b 
peaKi4MOHHO^ CMecM OKasbiBaeT peujaioiAee 
BJiMflHMe Ha aHTMaAre3MOHHbie no oTHoiueHMK) k 
KneTKaM CBO^CTBa noBepxHocrefl c HaHeceHHbiM 
Ha hmx cnoeM rMsmypoHOBo^ KMcnoTbi mjim ee 
npoMSBOAHbix. B AeMCTBMTenbHOCTM, KorAa 
pa6oTaioT b OTcyTCTBMe NTC, KaK onMcaHO b 
naTeHTe CLUA N 5409696, HeB03MO)KHO npMAaTb 

nOBepXHOCTflM, nOKpblTblM TManypOHOBOM 
KMCTIOTOM MJIM ee npOM3BOAHb!MM, 

aHTMaAresMOHHbie CBoftcTBa no oTHOujeHMio k 
KJieTKaM, HT06bi npeAOTapaTMTb mx aAresMK). C 
Apyrofi CTopoHbi, npM Mcnonb30BaHMM cnocoooB 
no M3o6peTeHMio nojiynaioT noBepxHOCTM, 
KOTOpbte o6naAa»OT npeBocxoAHOM croiiKOCTbK) k 
saceneHMio KneTKaMM. Xota aBTopbi He o6«3aHbi 
o6"bflCHHTb npMMMHbi AOCTM>KeHM5i pe3y/ibTaTa M 
He HaMepeHbi orpaHMHMTbca k3kom-to oahoW 
TeopMefi, CMMTaeTCfl, mto pasriMHMe mo>kho 
npMnMcaTb oaho« M3 cneAyK)U4MX npMHMH: mjim b 

OTCyTCTBMe NrC BblXOA peaKL^MM CTIMLJJKOM 
HM3KM^, M XOTfl TMaJTypOHOBafl KMCflOTa 
CBfl3bJBaeTCfl C nOBepXHOCTbK), 3T0 npOMCXOAMT 

b KoriMMecTBe, KOToporo HeAOCTaTOHHO Ann 
noriHoro noKpbiTMfl HM>Kene>Kau4ero MaTepMana; 

HJW CBfl3b B03HMKaeT B OTCyTCTBMe NfC, MeHfleT 
CBOflCTBa rM any pO HOBO M KMCnOTbl, CB«3aHHOM c 

nOBepXHOCTbK). nonyneHHafl cTpyicrypa He 

COXpaHfleT CBOMCTBa, KOTOpbie OOblMHO 

o>KMAaiOTCH ot 3Toro BMAa noriMMepa mcxoa« M3 

06L4MX XMMUHeCKMX 3H3HMV1. 

ComacHO oahom oco6eHHO 

npeAnoHTMTeribHoCi c{)opMe ocyu^ecTaneHMfl 

M306peTeHMfl nOJIMMepHbIM, MeTaJUlMHeCICMM MflM 

KepaMMHecKMM MaTepMan o6pa6aTbiBaioT 
nnasMo^ B03Ayxa mtim KMcnopoAa c sneprMe^ 
3apflAa Me>KAy 1 m 400 Bt, npeAnoHTMTenbHO 
Me)KAy 10 m 150 Bt, npM AaB/ieHMM Me>KAy 10 
MTopp m 10 Topp m BpeMeHM o6pa6oTKM Me>KAy 1 
c m 1 h, npeAnoMTMTexibHo Me>KAy 10 c m 30 
mmh. OAHaKO ycnoBMfl o6pa6oTKM He flanflioTCfl 

KpMT M H eCKM M M M 3aBMCflT OT (fcopMbl nDOAyKTa. 

06pa6oTKa ahmtca Aonbiiie, ec/iM 0Ha BKnioMaeT 
MOAMC)3MKaUMK) BHyTpeHHetf noBepxHOCTM Tpy6 
mjim ApyrMx HeAocTynHbix MacTeM, b to BpeM« 
KaK nnocKMe mjim HapyxHbie noBepxHOCTM 
Tpe6yK>T MeHbUjero BpeMeHM. 

G6pa6oTaHHbiM MaTepMan noMeujatOT b 
boahwm pacTBop n3M C KOHLjeHTpaUMefi Me>KAy 
0.01 m 10%, npeAnoHTMTenbHO Me>KAy 0.5 m 2%. 
BpeMfl peaKL^HM orpaHMHeHO m cocraBnaeT ot 10 
mmh ao 1 h. B KOHL^e 3TOM CT3AMM MaTepMan 
npoMbiBaioT m noMeujaiOT b pacTBop 
TManypoHOBoW kmcjiotw mjim ee npoM3BOAHoro 
mjim Apyroro noriMcaxapMAa, coAep^auj.ero 
Kap6oKCMjibHbie rpynnbi. KoHi4eHTpauMfl 
noriMcaxapMAa cocTaanReT 0.005-5%, 
npeAnoHTMTenbHO 0.05-1%. B pacTBop 
Ao6aanflK)T NrC m flHK c KOHU^eHTpaL^Me^ 
0.001-1%. PeaKqMfl npoTeicaeT npM KOMHaTHO^ 
TeMnepaType MnM npM cnerxa noBbiiueHHOM 
TeMnepaType m MO>KeT AnMTbca ot 10 mmh ao 48 
h. EcnM TMnbi nonMcaxapMAa m cy6cTpaTa 
PBnqioTCfl noAXOAfltHMMM, peaKL^Mn MO>KeT 
npoTeKaTb b opraHMHecKOM pacTBopMTene c 
McnonbsoBaHMeM AHK m NfC, BBeAeHHbix b 
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paHee yKa3aHHbix KOHi^eHTpai^n^x. 

3HaneHMe AaHHoro M3o6peTeHH« (Cnoco6bi 
A m B) 6yAeT oneBUflHUM niocoMy cneu^anMory 

B flaHHOft 06naCTM. B AeMCTBHTeilbHOCTM, 

cnocoooM comacHO flaHHOMy M3o6peTeHHK) 
mo)KHO no^yMMTb npe^MeTbi c onaronpMHTHbiMM 
noBepxHocTHbiMH cBo^cTBaMM 6naroAapa 
HannHMJo n/ianypoHOBofi KucnoTbi mjim ee 
nponsBOAHoro, npuneM stm cBoiteTBa ocrafOTCfl 
CTa6nribHbJMn bo BpeMeHH, hto o6ycriOBneHo 

XMMMMeCKHMM Me>Kfly nOKpblTHeM H 

cy6cTpaTOM. Bonee Toro, noBepXHOCTn TaKMX 
npeflMeTOB oonaAaraT aHTnaAreanoHHbiMM 
CBoiHcTBaMM no OTHomeHMK) k KnenoM m 
6aKTepnflM, npucyTCTByjoinnM b 6nonornMecKMX 

)KHAKOCTflX. HM>Ke npMBOAMTCfl HeCKOflbKO 

nn/iiocTpaTMBHbix npeAwieTOB, M nK)6bie 
n3MeHeHn«, cwesMAHbie a/ih cnei^nanncTa b 
AaHHotf o6nacTM, bxoaat b 06-beM AaHHoro 

M306peTeHMfl. 

npMMep 1 

06pa3eu, nonncTupona oTfwpaioT M3 
6aKTepnojiornMecKoCi MaiUKM rieipn (Corning) m 
o6pa6aTbiBaK)T nna3Mofi b peaicrope c 
napannenbHbiMM nnacTMHaMM (Gambetti 
Kenologia). 06pa6oTKy npoBOAflT npn AaBneHMM 
Kucnopofla 100 MTopp, SHeprMM 3ap*Aa 50 Bt, 
ckopoctm nOTOKa 20 CM 3 /MMH m BpeMeHM 
o6pa6oTKki 30 c. 06pa6oTaHHbie o6pa3U,bi 
norpyKaiOT Ha 2 m b 0.5%-Hbifi pacTBop n3l/1 
(Aldrick) a BOfle. 3aTeM ohm BbiHMMafOTcn, 
npoMbiBaioTC« boaom n norpy>KaK)TCfl b 
npo6npKM ah« npoBeAeHUfl ncnbuaHHM, 
coAepwamwe 5 mji cneAyioiMux pacrBopoB: 

1) 1% (Beca) ruanypoHOBoR KMcnoTbi (Fidia 
Advanced Biopolymers, Brindisi); 

2) 1% (Beca) raanypoHOBOM" KucnoTbi, 0.02 r 
1-3TMn-3-(3-AMMeTMnaMMHonponnn)-Kap6oAHHM 
MAa (Sigma), 0.02 r N-rnApoKCncy»qnnMMAa 
(Sigma); 

3) 1% (Beca) nyia/iypoHOBOfl KMcnoTbi, 
3TepncJ)ni4npoBaHHo« Ha 25% 6eH3nnoBbiM 
cnnpTOM (Fidia Advanced Biopolymers, Brindisi); 

4) 1% (Beca) ruanypoHOBOtf KucnoTbi, 

3TepMC{)ML4Mp0BaHH0^ Ha 25% 6eH3MJ10BblM 

cnnpTOM (Fidia Advanced Biopolymers, 
Brindisi), 0.02 r 1-3TMn-3-(3- 
AMMeTHJiaMHHonponnn)-Kap6oAHMMHAa (Sigma), 
0.3 r N-rnAPOKCucyKUHHUMMAa (Sigma); 

5) 1% (Beca) nvianypoHOBofi KucnoTbi, 
aTepucpML^npoBaHHoW na 50% 6eH3MnoBbiM 
cnnpTOM (Fidia Advanced Biopolymers, Brindisi); 

6) 1% (Beca) ruanypoHOBofi KucnoTbi, 

3TepMCf)Ml^MpOBaHHO^ Ha 50% 6eH3MJ10BblM 

cnnpTOM, 0.02 r 

1-3TMJi-3-(3-AMMeTM/iaMMHonponMn)-Kap6oAHHM 
MAa (Sigma), 0.02 r N- rMApOKCMcyKi^MHMMMAa 

(Sigma). 

06pa3U,bi ocTaBJiaiOT b npo6MpKax npM 
KOMHaTHOM TeMnepaiype Ha 12 h, nocne 4ero 
ohm b TeneHMe hohm npoMbiBaioTCfl boaoB. 
3c}x|)eKTMBHOCTb o6pa6oTKM onpeAenaioT 
MeTOAOM 3CXA (sneicrpoHHoPi cneKTpocKonMM 
Ana XMMMnecKoro aHa/iMsa). KaK ywe M3BecTHO 
(Garbassi F. et al. Polymer Surfaces, from 
Physics to Technology, Wiley, Chichester, 3, 

1994), 3TMM MeTOAOM MOXHO yCTaHOBMTb 

XMMMMecKMM cocTaB noBepxHOCTM MaTep^anoB. 
AHa/iM3 ocyiAecTBJiflKDT Ha Perkin Elmer PHI 
5500 ESCA System. IIommmo BbinieonMcaHHbix 
o6pa3L(OB Mcnonb3yK)T o6pa3eu„ o6pa6oTaHHbiM 
nna3Mofi m noMeti^eHHbiM TonbKO b I13I/I (Ta6n. 
1). 

flaHHbie Ta6n. 1 noKa3bmaioT 3HaMMTenbHoe 
yBe/iMMeHMe KMcnopoAa, HaxoAfliMeroca Ha 
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noBepxHOCTM, nocne npoi^ecca MOAMCf>MKau,MM, 
KaK 3TO OKMAanocb nocne BBeAeHMfl 
rManypoHOBO^ KucnoTbi m/im ee 3c|)MpOB. C 
ApyroM" CTopoHbi, b oTcyTCTBMe 3AK m NTC 
cocrraB noBepxHOCTM ocTaeTcn noAo6HbiM. 

Bonee Toro, A©TanbHbiM aHanM3 nMKa C1 
noKa3biBaei oonbiuoe KonMHecTBO CO CBH3efi b 
cooTBeTCTBMM c oxMAaeMoft MoneKynflpHoi^ 
CTpyicrypo^. Cneicrpbi 3CXA o6pa3L^oB 1 m 2 
noKa3aHbi Ha (Jwr. 1a w 1b. 

npMMep 2 

flpynie o6pa3i^bi, npMroTOBneHHbie b 
cooTBeTCTBMM co cnoco6oM, OnMCaHHblM B 
npMMepe 1 , norpyxaioT b bo Ay, ocTaBnafl Ha 2 
Mec. npoBOAflT 3CXA. Hmiokmx yMeHbiueHM^ 

MnM M3MeHeHHM B nOBepXHOCTflX KOHL^eHTpai^MM 

KMcnopoAa He Ha6n»OAaeTCR, hto n oat Be p>KAaeT 
CTa6MnbHOCTb cba3m Me)KAy nonMcaxapMAOM m 
noBepxHOCTbJO. 
npMMep 3 

llneHKa nonMSTMneHa, Mcnonb3yeMa« An« 
ynaKOBKM, o6pa6aTbiBaeTca nna3MOM m 
norpyxaeTCfl b nsi/l, KaK onMcaHO b npMMepe 1 . 
npMroTaBnMBatoT flBa o6pa3i4a m norpyxatOT b 
cneAywu^Me pacTBopbi b AHMeTMncynbcjDOKCMAe 
(Fluka): 

1) 1% TManypoHOBoW KMcnoTbi, 

3TepMC|)Mt4Mp0BaHH0« Ha 75% 6eH3MH0BblM 

cnnpTOM (Fidia Advanced Biopolymers, Brindisi); 

2) 1% rManypoHOBO^ KMcnoTbi, 

3TepMCf)M4MpOBaHHO^ Ha 75% 6eH3MHOBWM 

cnMpTOM, 0.02 r 

1-3TMn-3-(3-AMMeTMnaMMHonponMn)- 
Kap6oAMMMMAa, 0.02 r N ~rn a poKCMcy K14 n h m m m Aa . 

nocne npoMbiBKH b TeneHMe 24 h b 
AMMeTMncynbcpoKCMAe o6pa3u,bi aHanM3MpyioT 
MeTOAOM 3CXA. FlonyMaiOT cneAyioiAMe 
pe3ynbTaTbi (Ta6n. 2). 

npMMep 4 

06pa3eu, CTanM 316, o6bNHo Mcnonb3yeMbitf 
Anfl 6MOMeAMi4MHCKMX L^eneM, o6pa6aTbiBaK)T 
nna3Mofl B03Ayxa b TeneHMe 15 mmh, 3aTeM 
noMeiAaioT b conpMKOCHOBeHMe c pacTBopoM 
0.5% n3H b TeneHne 2 h. Hcnonb3yn pacTBop 2, 
onMcaHHbifi b npMMepe 1 , CBfl3biBa»OT c 
noBepxHOCTbK) MaTepMana nyianypoHOByfo 
KMcnoTy. 3aTeM MaTepMan aHanMSMpyiOT 
MeTOAOM 3CXA. nony^eHHbi^ nMK C1 noKa3aH 
Ha cf)Mr. 2: cpMr. 2a othocmtca k o6pa3i^y nocne 
BbwepxKM b pacTBOpe n3M, cJ)Mr. 2b othocmtca 
k nMKy C1 o6"pa3u,a, KOTopbii^ noABepraeTCfl 
nonHOM MOAMCf)MKa4MM. B nocneAHeM cnyMae 

MO)KHO BMAeTb TMnMHHyK) LUMpOKyK) 

MHoroKOMnoHeHTHyio tfiopMy, xapaiaepHyio Ann 
nMKa C1 nonncaxapMAOB (cm. , HanpMMep, paHee 
yKa3aHHyio CTaTbio E. Ostenberg et a1. f 
Journal of Biomedical Materials Research, 
29, 741, 1995), mto noATBep>KAaeT HanMHMe 
ruanypoHOBofi KucnoTbi Ha noBepxHOCTM. 
npMMep 5 

MaLUKM neTpM Ann KneTOHHoK KynbTypw 
(Coming) MOAMCjDMi^MpyioT, KaK onMcaHO b 
npMMepe 1 (3 MaujKM Ha o6pa6oTKy). B 
npMroTOBneHHbie tbkmm o6pa30M HaniKM 
noMeu4aKDT 5 Mn KneTOMHOM cycneH3MM (icneTKM 
cJ)M6po6nacTa coeAMHMTenbHoR TKaHM mwium, 
L-929 b cpeAe Minimum Essential Eagle's, 
coAepwameM 10% cf)eTanbHO^ TennMbeR 

CblBOpOTKM, 8HTM6MOTMKM, neHML^MnnMH, 
CTpenTOMML^MH M 3 M Cf)OTepM L\ M H B M 

L-rnK)TaMMH-SPA, Milan), 3aTeM noMeu4aK>T mx b 
MHKy6aTop (Forma) npM 37°C b aTMOCc})epe c 
5% CO2 npM 98%-hoK Bna>KHOCTM. 
BsaMMOAeftcTBMe KneTKa-KneTKa m 

nonMCTMponbHO^ ocHOBbi aHanM3MpyioT Mepe3 
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perynjipHbie HHTepBanbi npu noMomn 
onTunecKoro KOHTpacTHoo>a30Boro MMKpocKona 
(Leica). B HacTHocTH, oi^eHMBaeTca, cnocoo'Hbi 
jim KneTKM npunnnaTb k noAnowKaM, 
o6pa6oTaHHbiM pasnwMHbiMW wieTOAaMH, m pp 
KaKofl CTeneHM, c ncnonb30BaHneM b KanecTBe 
KOHTponbHoro o6pa3L\a HawKH neipn, 
o6pa6oTaHHO« TonbKO nna3Mofl, o6naAaiomefi 
MaKCHManbHO^ aAre3nefl. B otom npwwepe 
(ncxoflfl H3 cpeAHeK BenuMWHbi, nonyMeHHotf b 
TeneHkie 24 m) Ben mm m Ha 5 othocmtch k 
MaKCHMaribHoCi aflre3MM, a BenuMMHa 0 03HanaeT 
OTcyTCTBMe aAreaMH. 
Oopa3eij -Bann 

KOHTpOJIbHbIM - 5 
1 -4 
2-0 
-4 
-0 
-4 



0 



OnbiT noflTBep>KflaeT Hanvmwe 

rnApoc})nnbHoro cnofl, npoHHO CBH3aHHoro n 
cnoco6Horo n peAOT b paTMTb aAre3MK) xneTOK. 

llpuMep 6 

HeTbipe noxiMCTupojibHbJX naiuKvi (leTpu 
o6pa6aTbiBa»OT cnoco6oM, onucaHHbiM b 
npuMepe 1 , ncnonb3yfl pacTBop 2 rwanypoHOBofl 

KMCTlOTbl (3TH 06pa3Ubl 0603HaMeHbl 6yKBOM A). 

TaKoe we Mncno MaweK 06pa6aTbiBai0T b 
cooTBeTCTBMM co cnoco6oM HaHeceHMfl 
ruanypoHOBoK KucnoTbi, onucaHHbiM b npi/iMepe 
11 naTeHTa CUJA 5409696 (3TM o6pa3Ljbi 
o6o3HaneHbi 6yKBofi B). MoflHC^LjupoBaHHbie 
Man) km npkiBOfl^T b KomaKT c cycneHsnefl KJ1GTOK 
L-929, KaK onucaHO b npeAbiAyiMeM npuMepe. 
AflresMfl KneTOK ou;eHHBaeTCfl p KaK b 
npeAbiAyi^eM npwwepe, nonyMeHbi cneAyKDu^ne 
pe3yjibTaTbi: 

06pa3ei4 - Bann 

KOHTpOJlbHblM - 5 

A-0 
B-4 

Ha qtinr. 3a m 3b npuBeAeHbi HsoopaweHHfl, 
nonyMeHHbie npu noMou^n onTi/inecKoro 
MMKpocKona m nc-Ka3biBaioT cocTo«Hne 
noBepxHOCTM b KOHi^e onbrra. <t>nr. 3a othochtch 
k oopasi^y A, a>nr. 3b - k o(5pa3uy B. MeTKo 
BMAHa pa3HMi^a b ctokkocth k aAre3MM KneTOK. 

npkiMep 7 

MeTbipe no/incTHpojibHbix MawKu neTpw 
o6pa6aTt>iBaK)T b cootb6tctbhh co cnocoooM, 
onucaHHbiM b npuviepe 1 , ncnonb3ya pacTBopw 
4 m 6 3Q>npoB ruanypoHOBoft kmcjiotw (3th 
o6pa3i4bi o6o3HaMeHbi Cm D cooTBeTCTBeHHo). 
TaKoe >Ke Mwcno MaweK o6pa6aTbiBaiOT b 
cooTBeTCTBMM co cnoco6oM HaHeceHMfl 
rwanypoHOBofi KMcnoTbi, onucaHHbiM b naTeHTe 
CLUA 5409696, kicnonb3Vfl Te >Ke 3$npbi 
rvianypoHOBotf KucnoTbi (oth o6pa3L^bi 
o6o3HaMeHbi E m F). MoAMCpni^wpoBaHHbie 
MawKH npuBOAflT b KOHTaKT c cycneH3iiefi KneTOK 
L-929, KaK onucaHO b npeAbiAymeM npwviepe. 
AAre3Mji KneTOK oueHMBaeTca, KaK b 
npeAbiAy^eM npwwepe, nonyMaioT cneAy»oinne 
pe3y/ibTaTbi: 

06pa3eL^ - Bann 

Komponb - 5 

C-0 

D-0 

E-5 

F-5 

Ha opur. 4a u 4b noKasaHbi M3o6paxeHna 
nonyMeHHbie npu noMomn onTMMecKoro 
MHKpocKona, m noKa3aH0 cocTO^Hne 
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noBepxHOCTe* b kohl\6 onbira. Our. 4a 
othocmtca k o6pa3L4y D, c{)nr. 4b - k o6pa3L4y 
F. MeTKo BMAHa pasHML^a b CTeneHU cto^koctm 
KneTOK npu ocyiAecTBneHnn AByx cnoco6oB. 
llpuMep 8 

Heoonbujoi^ nucT TUTaHa (Aldrich) 
MOAnqbML^npyiOT nna3Mo^ m o6pa6aTbiBaK)T 
nSM, KaKonncano b npuMepe 4. 06pa6oTaHHa* 
TaKMM o6pa30M noBepxHOdb pearnpyeT c 
pacTBopoM 6, KaK b npuMepe 1 . MeTbipe o6pa3Lja 
HeMOAHQ^nu^poBaHHoro TMTaHa n MeTbipe 
o6pa3i^a TMTaHa, KOTopbie noABeprnncb 

npOL^eCCy M0AH0>K Ka 4>W. npHBOAAT B KOHTaKT c 

cycneH3uefi KneTOK L-929, KaK b npeAbiAyLMeM 
npuMepe. AAre3Mfl KneTOK oi^eHMBaeTCfl Mepe3 
24 h nyreM OKpaLUMBaHMfl KneTOK TonyvtAHHOBbiM 
rony6biM m Ha6nioAeHMfl 3a KynbTUBMpOBaHHbiMM 
o6pa3L^aMM b MeTannorpaqtinMecKnR MMKpocKon. 
PesynbTaTbi stux Ha6nioAeHH« npeACTaBneHbi 
Ha qtinr. 5a m qbur 5b. Our. 5a othochtch k 
o6pa3L^y, He MOAMCjDHqkipoBaHHOMy 30MpOM 
ruanypoHOBO^ KucnoTbi b cooTBeTCTBMM c 
AaHHbiM cnocoOoM. Ombbmaho, mto Ha stux AByx 
noBepxHocTHx KneTKM BeAyr ce6n no-pa3HOMy. B 
cnyMae MOAM($)iii4MpOBaHHoro MaTepnana KneTKM 
coxpaHflioT Kpyrnyio o>opMy m He npno6peTaioT 
cnnioineHHbi^ bma, TunMMHbiK Ann KneTOK, 
KOTopbie npoMHO coeAUHflnncb c cy6cTpaTOM, 
KaK 3to MMeeT MecTO b cnyMae 
HeMOfln4)ML;npoBaHHoro MaTepnana (4>nr. 5a). 
llpuMep 9 

rtpouecc MOAviqbvucauMM, onvicaHHbift b 
npniwepe 8, ocyu^ecTBn«K)T Ha cTeKnaHHOM 
cna^Ae. MoAnqbuL^npoBaHHoe CTeicno, o6pa3ei^ 
HeMOAkictDMUnpoBaHHoro dexna n 

nonkicTkiponbHan HaiDxa, MOflncpML\npoBaHHafl 
nna3MOM (ncnonb3yeMan KaK KOHTponbHbifi 
o6pa3eu M3-3a MaKCMManbHO^ aAre3nn), 

npMBOAHTCH B KOHTaKT C KHeTKaMM L-929. 

AAre3MK) KneTOK oi^eHUBaKDT Mepe3 24 m. 
nonyneHbi cneAyioii^ne pe3ynbTaTbi: 

06pa3eq - Bann 

KoHTponbHbiii - 5 

06biMHoe CTexno - 5 

MoAMcJwmipoBaHHoe creKno - 0 

(IpuMepIO 

npoLjecc MOAMC{)MKai4MM ( onucaHHbiM b 
npuMepe 1, ocymecTanflioT Ha AByx rna3Hbix 
nnHMflx (Sanitaria Scaligera), ncnonb3yfl 
pacTBop 0.5% octyranbMonorMMecKofi 
ruanypoHOBO^ KucnoTbi (Fidia Advanced 
Biopolymers), 0.4% 3flK n 0.4% NrC. 
MoAnqSnunpoBaHHbie nnH3bi m TaKoe >Ke 

KOnMMeCTBO HeMOAMQ>HI4HpOBaHHblX nMH3 

noMetnaKDT b MaujKn rieTpn, m 3aTeM npMBOAflT b 
KOHTaicr c cycneH3uefi KneTOK L-929, KaK b 
npeAbiAyu^x npuwtepax. CTotiKocTb o6pa3L\OB k 
aAre3nn KneTOK noiosaHa Ha cpur. 6 n 7. 3to 
qboTorpao>Mki noBepxHocTeM nnH3, 

MOAHcfcuLjupoBaHHbix cornacHO AaHHOMy 
cnoco6y (6a u 7a), n HeMOAn4)Mi4npoBaHHbix (6b 
m 7b). 3Aecb yicHO noxa3aHa pa3nnMHa« 
cnoco6HocTb AByx noBepxHocTe« HHrn6npoBaTb 
aAre3Mio KneTOK. 
llpuMep 1 1 

06pa3en nonncTupona OT6npafOT M3 
6aKTepnonornMecKoCi MaujKM neTpn (Corning) n 
o6pa6aTbiBaK)T nna3Moft b peaiaope c 
napannenbHbiMM nnacTMHawin (Gambetti 
Kenologia). 06pa6oTKy npoBOAnnn npu 
AaBneHUH KucnopoAa 100 MTOpp, SHeprnn 
3apfiAa 100 Bt, ckopocth noTOKa 20 
CM 3 (Cm)/MMH M BpeMeHM o6pa6oTKii 1 MUH. 
06pa6oTaHHbie oGpasi^bi norpy>KaioT m 
BbiHUMaiOT nflTb pa3 M3 cnenyiOLi^MX BOAHbix 
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pacTBOpOB, npuroTOBneHHbix 3a 6 h ao SToro, u 
ocTaBriPK)T npu KOMHaTHofi TeMnepaType: 

1) 1% raanypoHOBOfl kucjiotu (Fidia 
Advanced Biopolymers); 

2) 1% (Bee.) ruanypoHOBofi KucnoTbi, 0.4 r 
1 -3TMJi-3-(3-AMMeTnnaMHHonponnJi) KapooMHAa 
(Sigma), 1% (06.) 
3-aMkiHonponnnTpMMeTOKcncnnaHa (Sigma); 

3) 1% (sec.) manypoHOBOfi KMcnoTbi, 
3Tepnc})nqMpoBaHHOM Ha 25% 6eH3onoBbiM 
cnnpTOM (Fidia Advanced Biopolymers), 0.35 r 
1-3Tim-3-(3- AHMernnaMMHonponun) Kap6oMMAa 
(Sigma), 0.3 r N-rnApoKcucyL^MHUMMAa (Sigma), 
1% (o6\) 3- aMMHonponnnTpMMeTOKCMCMnaH 
(Sigma); 

4) 1% (Bee.) rwanypoHOBofi KMcnoTbi, Ha 50% 

3TepH<$HU>ip0BaHH0fi 6eH3HJ10BblM CnnpTOM 

(Fidia Advanced Biopolymers), 0.35 r 
1-3Tnn-3-(3- A^MeTunaMMHonponmi) 
Ka p6o ah h m n A3 (Signal), 0.3 r N- 
rviApoKCHcyL^MHMMMAa (Signal), 1% (oo\) 
3-aMMHonponnnTpnMeTOKCMcmiaHa (Sigma). 

Oo"pa3U,bi cyniaT e neHKe npn 60 °C b 
TeneHue hohh m 3aTeM npoMbiBaiOT b boa© h 
cyiuaT OKaTbiM bo3Avxom. flnfl npoBepKM 
u,enocTHOCTH noKpbiTMfl o6*pa3ijbi norpywaioT b 
1%-Hbifl pacTBop TOJiynAMHOBoro rony6oro b 
BOAe (Aldrich). 3to HeMeAneHHO Bbi3biBaeT 
OKpacKy ruajiypoHOBoK KMcnoTbi h Apyrwx 
nonncaxapnAOB b apKHfi 

4)MO/ieTOBO-ro/iy6oBaTbifi UBeT. 3<J>(J)eK™BH0CTb 
npoi^ecca ou,eHWBaK)T no nfl™o*annbHO& niKane 
ot 0 ao 5, npu 3tom 5 cooTBercTByeT 
a6coiiioTHO pobhom oKpacKe (cBHAeTenbCTBya o 
uenocmoc™ noKpbiTwa rwanypoHOBOfl kmcjiotw 
hjim ee npon3BOAHoro) m 0 ncnonb3yioT b 
OTcyTCTBue OKpacKH. 06pa3i4bi, 

npuroTOBneHHbie b cooTBercTBun c onucaHHbiM 
npuMepoM (HOMepa cooTBeTCTByeT HOMepy 
pacTBopa, b KOTopufl norpywani* oopaseu,), 
xapaicrepn3yK)TCfl cneAyfomMMu noKa3aTenflMn: 

06"pa3eu, - Bann 

1- 1 

2- 5 

3- 5 

4- 5 

npwvieHaHne: OKpacKa BHaHane KaaceTca 
OAHopoAHO^, ho oxpaiueHHoe noKpbiTMe nocne 
BbiAep>KKH b BOAe b Te^eHne HecKOJibKnx ceKyHA 
pa3pyiuaeTCfl. 

ripviMep 12 

HecKO/ibKO o6pa3UOB totobat cornacHO 
MeTOAy, onucaHHOMy b npMMepe 11. 06pa3U,bi 
norpy>Ka»OT b BOAy npu KOMHaTHotf TeMnepaType 
Ha 20 Anew, nocne nero npoBOAHT acnbiTaHne 
OKpaujuaaHneM. nonynaioT eneAyioinne 
pe3yjibTaTbi: 

06pa3ei4 - Bann 

1 -0 

2- 5 

3- 5 

4- 4 

npuMep 13 

CneAyiomMfi npniwep no3BonaeT ou,eHHTb 
3<J)(t)eKTHBHocTb onneaHHoro cnoco6a, a MMeHHo 
B3anMOAeflcTBne Me>KAy nonncaxapnAOM m 
4)yHKi4HOHa/ibHbiMM rpynnaMH b pacTBope b 
OTJiUHne ot o6bWHoro cnoco6a, BKnioMaioLi^ero 
peaKuywo MexcAy rpynnawin, 3acfenKcnpoBaHHbiMH 
Ha noBepxHocTM, w rpynnaMH, MMeioiAMMUCfl b 
nonncaxapMAe. Pa3pe3aioT cunnKOHOBbiM 
KaTeTep Ha o6pa3u,bi AnwHotf 3 cm. P«a 
o6pa3UOB o6pa6aTbiBaiOT cornacHO cnoeo6y, 
onucaHHOMy b npMMepe 11, pacTBOpaMM 2, 3 n 
4. BTOpyK) cepMK) o6pa3U,OB o6pa6aTbiBaiOT 
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nna3Motf m . HaHocflT 3- 
aMMHonponnnTpMMeTOKCi/icunaH (Sigma) M3 1% 
(06.) BOAHoro pacTBopa. nocne cyniKu o6pa3L\bi 
npMBOA^T b KOHTaKT co cneAyiomuMK 
pacTBOpaMn: 

2a) 1% (Bee.) ruanypoHOBofi KwcnoTbi, 0.4 r 
1 -3Tnn-3-(3- AHMeTanaMMHonponun) 
Kap6oAHMMMAa (Sigma), 0.3 r N- 
ruApoKCucyiquHMMMAa (Sigma); 

3a) 1% (Bee.) rviaxiypoHOBotf KMcnoTbi, 

3TepMO>ML4MpOBaHHO^ Ha 25% 6eH3MJ10Bb)M 

cnnpTOM (Fidia Advanced Biopolymers), 0.351 
r 

1-3TMn-3-(3-AMMeTwnaMHHonponnJi)-Kap6oAHHM 
mas (Sigma); 

4a) 1% (Bee.) rwanypoHOBOii KMcnoTbi, 
3Tepn4)nunpoBaHHO^ Ha 25% 6eH3nnoBbiM 
cnnpTOM (Fidia Advanced Biopolymers), 0.35 r 
1- 

3TMn-3-(3-AHMeTMnaMHHonponnn)-Kap6oAMMMMA 
a (Sigma), 0.3 r N- ruApoKCueyKi^MHUMMAa 
(Sigma). 

06pa3t^bi cyiuaT npu 60 °C b neMKe b 
Te^eHne homm h 3aTeM npoMbiBaiOT boaoC^ h 
cyaiaT OKaTbiM B03AyxoM. npu oKpaiunBaHnn 
nonynaioT cneAyK)inee; 

OCpaseLj - Bann 

2- 5 

3- 5 

4- 5 
2a- 1 
3a -0 
4a -0 
npyiMep 14 

BaKTepMonornHecKMe nonMcrnponbHbie 
MaiiiKM neTpn (Corning) o6pa6aTbiBaK)T, K3K 
onucaHO b npuMepe 1 1 (3 naujKM Ha o6pa6oTKy), 
ncnonbsyfl pacTBopbi 1, 2 h 3. nonyneHHbie 

T3KMM 06pa30M HaLUKM 3anonH«K)T 5 Mn 
KneTO^HO^ cycneHSMM (KneTKH e>n6po6nacTa 
coeAMHMTenbHOM TKaHM MbiujM, L-929 b Minimum 
Eagle's Medium, k KOTopoi^ Ao6aBneHbi 10% 
o>eTanbHO^ Tennnbe^ cwbopotkm, aHTnGnoTHKM, 
neHMUMnnMH, CTpenTOMMi^MH m aMC^OTepMU.MH B 
m L-rnKDTaMMH-SPA), noMeu^aKDT b nHKySaTop 
(Forma) npu 37°C b cpeAy, coAep>Kamy»o 5% 
CO2. npu 98%-hom" BnaxHOCTM. 
B3anMOAeftcTBMfl KneTKa-KneTKa m 
nonncTuponbHoK noA/io)KKM, o6pa6oTaHHO^ KaK 
onucaHO b npuMepe 11, oL^eHUBaiOT nepe3 
perynqpHbie MHTepBanw npu noMomM 

OnTHHeCKOrO MMKpOCKOna C KOHTpaCTHblMM 

o>a3aMH (Leica), b nacTHOcTM, oueHMBafl, 
npunnnaioT m KneTKM k noAno)KKaM, 
o6pa6oT3H h bi m pa3HbiMM cnoco6aMM, M B KaKOtf 
CTeneHM, ncnonb3y?i b lo^ecTBe KOHTponbHoro 
o6pa3i^a naniKy neTpn, o6pa6oTaHHyK) TonbKO 
nna3Moi^ ki xapaKTepn3yK)U4yiocfl MaKCMManbHoi^ 
aAre3nefi. B stom npHMepe (Ha ocHOBe 
cpeAHero SHaweHnyi BennMHH, nonyMeHHbix b 
pe3ynbTaTe Ha6njoAeHnK, npoBOAHMbix b 
Te^eHne 24 m) 6ann 5 othocmtca k 
MaKCMManbHoft aAre3MM, a 6ann 0 osHanaeT 
OTcyTCTBue aAre3nn: 
06pa3ei4 - Bann 

KOHTponbHbIM - 5 

1 -3 

2- 0 

3- 0 

3Kcnpeccnfl n o at b e p >kas k)T Hannnne cnon, 
npoHHO CB«3aHHoro c noAno>KKoK u cnoco6Horo 
npeAOTBpaTMTb aAre3MK) KneTOK. 3tot 
rnApoc})MnbHbii^ cnoPi yAanfleTCfl c noBepxHoe™ 
o6pa3ua, o6pa6oTaHHoro pacrBopoM 1, KOTopbitf 
He no3Bon«eT AOCTMMb o6pa30BaHM« 
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XklMHHeCKOfi CBH3M. 

npMMep 15 

CnxiMKOHOBbiK KaTeTep (Silikomed) 
pa3pe3a»0T Ha Mac™, Ka>Kflafl a/mhoR 7 cm. 
MeTbipe o6pa3i4a o6pabaTbiBaioT b ycnoBWflx, 
onucaHHbix b npMMepe 1 1 , pacTBOpawn 1,2,3m 
4. CKOJibweHHe KaieTepoB b boahoB cpeAe 
oueHMBaeTca cneAyiowjiM motoaom: npooMpKy 
Ana McnbrraHMfl 3anonHflioT Agar (Sigma) c 
KOHi^eHTpai^neC^ 07%. npo6npi(y vKpennaioT b 
ropMSOHTanbHOM nono>KeHV4n n BHyTpb 
noMei^aioT OTpe30K KaTeTepa a/mhoA 7 cm, 
npuneM oamh kohclj KaTeTepa c/ierKa BbicTynaeT 
M3 Agar. K 3TOMy kohiw npuKnaflbiBaiOT Harpy3Ky 

npU nOMOLU,M HMTM, KOTOpyiO 3aTeM HaMaTblBaKDT 

Ha KO/ieco TaK, mto noA AeficTBMeM HarpysKM 
KaTeTep BbiHMMaeTca H3 Agar, b KOTopbifl oh 
norpyaceH. BnaroAapa xapaiaepHbiM CBOftCTBaM 
Agar mowho OL^eHMTb cKonwKeHne KaTeTepa b 
BOAHofi cpeAe. BpeM*. Heo6xoAMMoe aha 
n3BneMeHHfl KaTeTepa M3 Agar, o6paTHo 
nponopi^oHaribHO Ben mm m He cKonbweHMH 
KaTeTepa. B stom onbiTe nonyneHbi cnenyioLUMe 
pe3ynbTaTbi: 

06pa3eu - BpeMfl 3KCTpaKLjMM (c) 

1 -90±13 

2-35±6 

3 - 38±8 

4-36±9 

06pa6oTaHHbiM TonbKO nna3MOM - 125±15 
Heo6pa6oTaHHbivi - 120±10 
(IpkiMep 16 

CneAytoiMMi^ npMMep Bepm})HL4npyeT MeTOA 
ncnonb30BaHktyi nna3Mbi Ana noBepxHocTM 
pasHoro cocTasa, stot mctoa OKa3biBaeTca 
scfcKfreKTMBHbiM TaioKe An« MaTepnanoB c 
pa3JiHMHbiM XMMMHecKMM cocTaBOM. Bonee Toro, 
npMMep noKa3biBaeT, mto MeTOA flBnaeTca 
3cf)cf)eKTMBHbiM TaioKe b cnyMaax, KorAa 
npeAMeT, Ha kotodom aojdkho 6biTb HaHeceHO 

nOKpblTMe, M3rOTOBJieH M3 HeCKOJIbKMX pa3Hbix 

MaTepnanoB. 

B Ka^ecTBe oGpasi^oB totobht 0Tpe3KM 
KaTeTepa atimhom" 3 cm. Ohm M3roTOB/ieHbi M3: a) 
CMfiMKOHa; 6) noriMypeTaHa; b) 
nojiMBUHMnxnopMAa; r) KayMyKOBoro naTeKca. 
flnfl Ha6n»OAeHMfl Mcnonb3yeTca CTei<nflHHafl 
KpbJUJKa. 06pa3L^bi oopaoaTbiBaiOT ruiasMofl, ksk 
onMcaHO b npMMepe 1 m 3aTeM o6pa6aTbiBaioT 
pacTBopoM 2, yKa3aHHbJM b otom npMMepe. 
MeTOA OKpawMBaHMH AaeT cneAyioiuMe 
pe3yribTaTbi: 

MaTepuan - Bann 

Cmjimkoh - 5 

rionMypeTaH - 5 

floriMBMHMJlXJlOpMA - 5 

JlaTeKC - 5 
CTeKJio - 5 
npMMep 17 

1%-HUtf paCTBOp rMSinypOHOBOM* KMCJIOTbl, 
3TepMCf)ML^MpOBaHHOV^ Ha 75% 6eH3MT10BblM 

cnMpTOM (Fidia Advanced Biopolymers) 
npMroTaBJiMBaioT b cpeAe am MeT Mn cyn b$OKCM Aa 
(Aldrich). Atimkbot pacTBopa OTOMpaiOT m 
Ao6aanfliOT k HeMy 1.1 06. % 

aMMH03TMJiaMMHOnponnnTpHMeTOKCMCMJiaHa m 

0.5 r AML^MKfiOKap6oAMMMMAa (Aldrich). Hepe3 6 
m Asa paHee onMcaHHbix o6pa3qa KaTeTepa 
o6pa6aTbiBaiOT nnaaMow, ksk onucaHO b 
npMMepe 14. Oam h M3 o6pa340B norpywaioT b 
pacTBop ac})Mpa, Apyrofi - b pacTBop scjwpa m 
cMnaHa m MeAneHHo BbiHMMatOT. 06pa3i^bi 
noMeu^aioT b BaKyyMHyio neMb npM 60°C m 100 
TOpp M OCTaBJlfllOT TaM Ha 48 m. OnbiT c 
OKpaiunBaHMeM AaeT cneayiomMe pe3ynbTaTbi: 
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06pa3eL\ - Bann 

PacTBop 3<£npa - 1 ... 

PacTBop scjwpa m aMMHOKCMnaHa - 4 

ToribKO nna3Ma - 0 

Heo6pa6oTaHHbifi - 0 

npMMep 18 

ToTOBflT 1%-Hbifi pacTBop rManypoHOBofl 

KMCJIOTbl, 3TepMC})MUMpOBaHHbl« Ha 50% 

STMnoBbiM cnMpTOM (Fid ia Advanced 
Biopolymers) b AMMeTMncynbct)OKCMAe (Aldrich). 
OT6MpatOT a/iMKBOTbi stoto pacTBopa m k HeMy 

A06aBJlflK3T 1 06. % 

aMMHOSTMiiaMMHonponMnMeTOKCMCMnaHa m 0.5 r 
AMUMKnoreKCMJiKap6oAMMMMAa (Aldrich). Hepe3 6 
m ABa o6pa3L^a BbiujeonMcaHHoro KaTeTepa 
o6pa6aTbiBaioT nna3MOM comacHO ycnoBM^M, 
onMcaHHbiM b npMMepe 14. Oamh M3 o6pa3UOB 
norpy>KaK)T b pacTBop 34)Mpa, APyroM - b 
pacTBop 34)Mpa n aMMHOKCMnaHa n MeAneHHo mx 
BbiHMMaioT. 06pa3et^ noMe^atoT b BaKyyMHyto 
nenb npM 60°C m 100 Topp m ocTaBnaioT TaM Ha 
48 m. OnbiT c OKpaiUMBaHMeM AaeT Ha 
cneAyioLUMM* AeHb cneAyioti^Me pe3ynbTaTbi: 

06pa3ei4 - Bann 

PacTBop 30Mpa - 1 

PacTBop 3(j)Mpa m aMMHOKCMnaHa - 5 

TonbKO nna3Ma - 0 

Heo6pa6oTaHHbiM - 0 

npMMep 19 

ToTOBflT 1%-Hbi^ pacTBop manypoHOBOtf 

KMCnOTbl, 3TepMCj)MUMpOBaHHO« Ha 100% 

6eH3MnoBbiM cnMpTOM (Fidia Advanced 
Biopolymers), b AMMeTMncynbcfDOKCMAe 
(Aldrich). OT6MpaK)T anMKBOT 3Toro pacTBopa m 
k HeMy Ao6aBnaiOT 1 o6.% 
aMMH03TMnaMMHonponMnTpMMeTOKCMCMnaHa m 
0.5 r Kap6oHMnAMMMMAa3ona (Aldrich). Mepe3 6 
h ABa o6pa3Lta paHee onMcaHHoro KaTeTepa 
06pa6aTbiBaK)T nna3MO« comacHO ycnoBM^M 
npMMepa 14. Oamh M3 o6pa3UOB norpy>KaKDT b 
pacTBop scfcMpa, a ApyroK - b pacTBop 
aMMHOKCMnaHa m MeAneHHo mx buhmmsiot. 
06pa3Ubj noMeiAaioT b BaKyyMHyio nenb npM 
60 °C m 100 Topp m ocTaanflioT TaM Ha 48 h. 
OnbiT c OKpaiUMBaHMeM Aaei" cneAyioLUMe 
pe3ynbTaTbi: 

06pa3ei^ - Bann 

PacTBop 3(})Mpa - 1 

PacTBop 34>npa m aMMHOKCMnaHa - 4 

TonbKO nna3Ma - 0 

Heo6pa6oTaHHbiM - 0 

FlpMMep 20 

Totobat 1%-Hbifl pacTBop rvianypoHOBo^ 

KMCnOTbl, 3TepMCf)ML^MpOBaHHOft STMnOBbIM 

cnMpTOM (Fidia Advanced Biopolymers), b 
AMMeTMncynbcfoKCMAe (Aldrich). OT^MpaiOT 
anMKBOT 3Toro pacTBopa m Ao6aanflioT k HeMy 1 
o6.% 

aMMHosTMnaMMHonponnmpkiMeTOKCMCMnaHa m 
0.5 r Kap6oHMnAMMMMAa3ona (Aldrich). Mepe3 6 
h ABa o6pa3ua paHee onMcaHHoro KaTeTepa 
06pa6aTbiBa»0T nnasMO^ comacHO ycnoBM^M 
npMMepa 14. Oamh M3 o6pa3i^oB norpy>KaiOT b 
pacTBop 3ct)Mpa, a APyroM - b pacTBop scpMpa m 
aMMHOKCMnaHa m MeAneHHo mx BbiHMMaioT. 
06pa3L4bi noMeinaioT b BaKyyMHyio nenb npM 
60 °C m 100 Topp m ooraanflioT TaM Ha 48 h. 
OnbiT c OKpaiUMBaHMeM AaeT cneAyiou^Me 
pe3ynbTaTbi: 

06paseL^ - Bann 

PacTBop 34>wpa - 1 

PacTBop 30npa m aMMHOKCMnaHa - 4 

TonbKO nnasMa - 0 

Heo6pa6oTaHHbiM - 0 

flpMMep 21 
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rbTOBJIT 1%-HblM paCTBOp CUJHTOfi 

ma/iypoHOBOM khcjiotw (10% Kap6oKCnnbHbix 
rpynn, BBeAeHHbix b npoijecce BHyTpeHHetf 
aTepucfuKaL^Mn, - 90% Kap6oKCMiibHbix rpynn, 
o6pa30BaBUJnx HaTpneBbie conn), b 
AMMeTMJicynbcfcoKCHAe (Aldrich). OT6upa»OT 
annKBOT SToro pacTBopa m Ao6aBnflK3T k HeMy 1 
o6.% 

aMMH03TMnaMMHonponnnTpMMeTOKCMCi4naHa n 
0.5 r Ani^kiKnoreKCM^Kap6oAMHMMfla (Aldrich). 
Hepe3 6 h Asa o6pa3ija paHee onucaHHoro 
KaTeTepa o6pa6aTbiBa»OT nnasMofi comacHO 
ycnoBM^M, onucaHHbiM b npuMepe 4. Oamh M3 
o6pa3L^oB norpyxaiOT b pacTBop 30m pa, Apyrofl 
- b pacTBop acjDMpa m aMMHOKCunaHa m MeAneHHo 
mx BbiHMMaKJT. Oopasijbi noMemaioT b 
saKyyMHyio nenb npn 60°C m 100 Topp m 
OCTaBHfllOT T3M Ha 48 h. OnbiT c OKpaiunBaHMeM 
AaeT cneAyiOLUne pe3ynbTaTbi: 

06pa3eL^ - Bann 

PacTBop 3(fcnpa - 1 

PacTBop acfeupa m awiUHOKCunaHa - 5 

TonbKo nnaswia - 0 

Heo6pa6oTaHHbiw - 0 

ripuwiep 22 

ToTOBflT 1%-Hbitf pacTBop a/lbrHHOBOfi 
KMcnoTw (50% Kap6oKCnnbHbix rpynn 
3Tepn4)nunpoBaHHbix rpynn, 6eH3wnoBbiM 
cnnpTowi, m 50% Kap6oKcn/ibHbix rpynn, 
o6pa30BaBwwx conn) b AHMeTuncynbcfxDKCMAe 
(Aldrich). OT6npaiOT annKBOT 3Toro pacTBopa m 
Ao6aanflK)T 1 o6.% 

aMMH03TMnaMMHonponnnTpMM9TOKCMCnnaHa m 
0.5 r AHUHKnoreKCM/iKap6oAnnMMAa (Aldich). 
Mepes 6 m Asa o6pa3ija paHee onucaHHoro 
KaTeTepa o6pa6aTbiBatoT nna3Motf cornacHo 
ycnoBHAM npuwiepa 14. Oa^h M3 oopa3LjoB 
norpywaiOT b pacTBop sc^Hpa, Apyrofi - b 
pacTBop scfewpa u aMMHOKCunaHa m MeAneHHo mx 
BbiHUMaioT. 06pa3L^bi noMeu^aioT b BaicyyMHyio 
nenb npn 60°C n 100 Topp h ocTaBriflJOT Taiw Ha 
48 m. OnbiT c OKpaiuMBaHneM AaeT cneAyKm^e 
pe3ynbTaTbi: 

06paseL4 - Bann 

PacTBop acfcwpa - 1 

PacTBop 3cj)Mpa m aMMHOKCMnaHa - 4 

TonbKo nna3Ma - 0 

Heo6pa6craHHbiM - 0 

CneAOBaTenbHO, L^enb AaHHoro 

M306peTeHH« COCTOMT B C03AaHMM HOBWX U 

ycoBepiueHCTBOBaHHbix cnoco6oB nonyneHMfl 
npeAMeTOB, noKpbiTbix tohkmm cnoeM 
rwa/iypoHOBofl KMcnoTbi win ee npon3BOAHbix 
nnn Apyrux nonycuHTeTHHecKnx nonwMepoB, 
xnMnnecKM CBH3aHHbix c cy6cTpaTOM. 3tm 
cnocoobi MoryT 6biTb npkiMeHeHbi Ana 
npon3BOACTBa MaTepnanoB m MSAejiufi c 
rnApoc()MnbHbiMH noBepxHOCTHMM. Bonee 
KOHKpeTHO, CnOCOO" MO)KeT 6blTb ncnorib30BaH 
npn npuroTOB/ieHMM MaTepnanoB Ann 
CuoivieAML^MHCKHX m xwpyprMMecKkix ijenefl, b 
yponomn, opToneAnn, OTopuHonapuHronorviM, 
raHCTposHTeponoruM, ocf)TanbMonornn, npn 
neneHMM cepAeHHO-cocyAncTbix 3a6oneBaHWH w 
b AnarHOCTHMecKnx i^ennx, npucnocoo/ieHtw ppn 
BHeujHero h BHyTpeHHero ncnonb30BaHW$i, tbkmx 
ksk KaTeTepw, npneMHUKM aha KpOBH, 
HanpaBJiflKiiAMe KanH/wapbi, 30HAbi, wnpni4bi, 
xnpyprnnecKne MHCTpyivieHTbi, 30HAbi, lunpuL^w, 
xnpyprnnecKne uHcrpyMeHTbi, KOHTefiHepu, 
4)nnbTpamioHHbie cucTewibJ, npn M3roTOBneHMM 
npoTe30B nnn Ana xnpyprnHecioix L^enei^ nnn 
nMnnaHTaHTOB. Mo>kho HaHocnTb noKpuTue Ha 
ncKyccTBeHHbie cyxo^nriMfl, cycTaBbi, ujTnc{)Tbi, 
cepAeHHbie KnanaHbi, 3aMeHMTenn KOCTeK m 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



cocyAOB, TpaHcnnaHTaTbi, BeH03Hbie KaTeTepbi, 
rna3Hbie nnHSbi, 3aMeHMTenn MwrKnx ■ TKaHefr, n 
T.A- npuMepaMM npMcnoco6neHni^, Ha KOTopwe 

MOXHO HaHOCMTb nOKpblTMfl, HBJlflK)TCfl 
KOHTaKTHbie HUHSbl. MO)KHO TaiOKe HaHOCHTb 

noKpbiTun Ha cno>KHbie npncnoco6neHnq, 
CMMynnpyioiMne c}DM3nonorviHecKvie npoueccw, 
TaKne KaK HCKyccTBeHHbie noHKM, OKCureHaTopw 
kdobm, HCKyccTBeHHbie cepAne, noA>KenyAOHHafl 
>Kene3a m neneHb. HaKOHeij, b o6nacTH 

AHarHOCTMpOBaHUfl nOKpblTMfl MO>KHO HaHOCMTb 

Ha na6opaTopHoe o6opyAOBaHMe, MatuKM An« 
KneTOHHbix unvi TicaHeBbix KynbTyp n/nnn 
pereHepaunn m Ha noAnoKKM An« aKTMBHbix 
Bei^ecTB, T3KMX K3K nenTHAbi, npy>KMHbi nnn 
aHTMTena. 

OopMyna M3o6peTeHMw: 

1. Cnoco6 HaHeceHMH Ha noBepXHOCTb 
npeAMeTa noKpbiTMfl Ha ocHoae ruanypoHOBofi 
KMcnoTbi nnn ee npoM3BOAHoro, BKnioHafOLL^M^ 
B3anMOAeMCTBne ruanypoHOBOM KMcnoTbi mtim ee 
npon3BOAHoro c anKOKCucujiaHOBbiM areHTOM 
coneTaHMfl b BOflHoCi cpeAe nnn b opraHnnecKoiyi 
pacTBopnTene b npucyTCTBMH 
KOHAeHcnpyK>mero nnn 6nc{)yHKmiOHanbHoro 
areHTa c nonyneHneivi pacTBopa, coAep^aLAero 
npoAyKT peaiqMM rwanypHOBoR KMcnoTbi v\m ee 
npon3BOAHoro m anKOKCucmiaHOBoro areHTa 
coMeTaHnq, o6pa6oTKy noBepxHocTM npeAMeTa 
nna3MoR, HaHeceHne Ha o6pa6oTaHHyio 
noBepXHOCTb yKa3aHHoro pacTBopa, 
coAep>Kai4ero npoAyKT peaKUMH ruanypoHOBO^ 
KMcnoTbi nnn ee npon3BOAHoro m 
axiKOKcucunaHOBoro areHTa coseTaHHH, 
yAaneHMe pacTBopa c noBepxHocTM yKa3aHHoro 
npeAMeTa, TorAa K3K yKa3aHHbiR npoAyKT 
peaKL^nn ruanypoHOBOM kmchotn mjim ee 
npon3BOAHoro m a/iKOKCucunaHOBoro areHTa 
coMeTaHHH pearnpyeT c yKa3aHHovi 
noBepxHocTbra npeflwieTa. 

2. Cnoco6 no n.1, OTnnMaK)LAM«c« TeM, hto 
ajiKOKcucunaHOBbiM areHT coneTaHi/m coa©P>kvit 
cynbcf)rnApnnbHbie rpynnw nnn aMUHorpynnu. 

3. Cnoco6 no n.1, OTnunaioLAMMCfl Teiw, hto 
a/iKOKCMcunaHOBbiR areHT coneTaHkm 

n peACTa an w eT co6oR 
raMMa-aMMHonponnrrrpMSTOKCMCunaH nnn 
N-6eTa(aMMH03Tmi)-raMMa-aMMHonponnnTpnMeT 
oKCktcunaH. 

4. Cnocoo" no n.1, oTriMHatomkivHcq TeM, hto 
peaKL^Mfl Me>KAy ariKOKCucn/iaHOBbiM areHTOM 
coneTaHHfl n ruanypoHOBoR kucjiotoW nnn ee 
npon3BOAHbiM npoTeKaeT b boahoR cpeAe b 
npucyTCTBMM 

1-3TMn-3-(3-AHMeTnnaMMHonponnn)Kap6oAHMMM 
Aa b KanecTBe yKa3aHHoro KOHAeHCMpyiomero 
areHTa nnn b opraHMMecKOM pacTBopnTene b 
npucyTCTBMH Ani4HKnoreKcnnKap6oAHMMMAa b 
KaMecTBe yK33aHHoro KOHAeHCupyfomero areHTa. 

5. Cnoco6 no n.1, OTjiMHaJoiAHMCfl TeM, hto 
peaKi^M^ Mex<Ay an kokcm curia HOBbiM areHTOM 
coneTaHnw m ruanypoHOBO^ KucnoTOM unw ee 
npon3BOAHbiM npoTeKaeT b npucyTCTBun 
AononHMTenbHO BBeAeHHoro 

N - m ApOKCki cy K14M h m m \Af\B , 
rn ApoKCMcyn bc})ocy kl^h h m m has , 
rn ApoKCucyn bcf)ocy kl^m hh MMAa , 
rnAPOKCM6eH30Tpna3onrnApaTa v\m noAOOHoro 
coeAMHeHMfl, KOTopoe KaTann3npyeT peaKi^nio 
Me>KAy Kap6oKCnnbHbiMM rpynnaMM 
ruanypoHOBoK KucnoTbi n ariKOKcucunaHOBbiM 
areHTOM coneTaHMfl urn cnoco6cTByeT efi. 

6. Cnoco6 no n.1, OTrwHatomntfcfl Tew, mto 
yKa3aHHaa rmasMa npeACTaBn^eT C060R nna3My 
KwcnopoAa, nna3My kpobh, nna3My boaw, 
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ruia3My cnMpTa, nna3My aLjeTOHa, nna3My 
OKcureHnpoBaHHoro coeAMHeHMn, nna3My asoTa, 
nna3My aproHa mhm CMecb AByx mjim HecKonbKMX 
rma3M. 

7. Cnoco6 no n.1, OTJiMHaiomMtfcn tgm, hto 
npon3BOflHbie rua/iypoHOBOM KucnoTbi 
npeACTaBnfliOT co6ofl nonHbifi mjim HacTMMHbifi 
6eH3MJioBbi& acfrwp ruauiypoHOBoR KMcnoTbi hjim 

nOJIHblfl MJIM HaCTMHHblB STMJIOBblfi 3Cf)Hp 

ruanypoHOBoft KucnoTbi. 

8. Cnoco6 no n.1, oniMHaiOLUMficn TeM, mto 
npeAMeT, Ha KOTopbifi HaHocMTcn noKpbiTue, 
BbinoriHeH H3 MaTepnana, KOTopbifl nBnneTcn 

COBMeCTHMblM C C})H3MOnorMHeCKMMH 

)KHAKOCTflMM. 

9. Cnoco6 no n.1, OTJiMHafom,MMcn TeM, mto 
npeAMeT, Ha KOTopbift HaHocMTcn noKpbiTue, 
Bbi6paH H3 rpynnbi, BKnionaioLneM KaTeTepbi, 
npneMHMKn Ann kpobh, HanpaBnnioiuMe 
Kannnnflpbi, 30haw, LunpMU,bi, xnpyprnMecKne 
MHCTpyMeHTbl, KOHTe^Hepbi, cpunbTpaL^noHHue 
cucTeMbi, MCKyccTBeHHbie cyxojKMJiMn, cycTaBbi, 
niTMQbTbi, cepAeHHbie KnanaHbi, 3aM6HMTenM 
KOCTett m cocyAOB, TpaHcn/iaHTaTbi, BeHOSHbie 
KaTeTepbi, BHyTpnma3Hbie nnH3bi, KOHTaKTHbie 
nnH3bt, saMeHktTenn MnrKMX TKaHeft, 
MCKyccTBeHHbie noMKn, oKcureHepaTopbi kdobm, 
ncKyccTBeHHbie cepAU;e, noAwenyAOHHan 
>Kene3a n neneHb. 

10. Cnocob" no n.1, OTJiMHaiomMMcn TeM, hto 
npeAMeT, Ha KOTopwfi HaHocMTcn noKpbiTue, 
Bbi6paH M3 rpynnbi, BicntoMaioLijeft npeAMeTbi 
naoopaTopHoro o6opyAOBaHMn, nawKM Ann 
pereHepai^nn KneTOK m TKanetf n HockiTenn Ann 
aKTMBHbix BeujecTB, nanniomMxcn nenTMAaMM, 

npOTeMHSMM M aHTMTe/iaMM. 

11. Cnoco6 HaHeceHMfl Ha noBepxHOCTb 
npeAMeTa noKpbiTMn Ha ocHOBe 
nonycuHTeTMHecKoro nonnMepa, BicniOHaioinMM 
B3anMOAeMCTBne nonycuHTeTHMecKoro 
nonnMepa c anKOKcucunaHOBbiM areHTOM 
coneTaHHJi b BOAHofl cpeAe nnn b cpeAe 
oprannMecKoro pacTBopMTenn b npucyTCTBvin 
KOHAeHCMpyjomero nnn 6Mct>yHKU,MOHanbHoro 
areHTa c nojryneHMeM pacTBopa, coAepwamero 
npoAyicr peaKL^nn nonycuHTeTMHecKoro 
nonnMepa m anKOKcucunaHOBoro areHTa 
coMeTaHMfl, o6pa6oTKy noBepxHOCTM npeAMeTa 
ruiasMoft, HaHeceHne Ha oopacoTaHHyio 
noBepxHOCTb yica3aHHoro npeAMeTa pacTBopa, 
coAep>Kaii^ero npoAyKT peaKunn 
nojvycuHTeTunecKoro nortMMepa m 
anKOKCMCkinaHOBoro areHTa coneTaHMn, 
yAaneHne pacTBopa c noBepxHOCTn yica3aHHoro 
npeAMeTa, TorAa KaK yKa3aHHbiii npoAyKT 
peaKUnn nonycMHTeTHMecKoro nonnMepa m 
a/iKOKCMCM/iaHOBoro areHTa coneTaHMn 
pearnpyeT c yKa3aHHOM noBepxHOCTbio 
npeAMeTa. 

12. Cnoco6 no n.11, ornmaiom,mca TeM, hto 
yKa3aHHafl nna3Ma npeACTaBnneT co6om nnasMy 
KMcnopoAa, nna3My kdobm, nna3My boaw, 
n/ia3My cnnpTa, nna3My au,eTOHa, nna3My 
OKCureHnpoBaHHoro coeAMHeHMn, nnasMy asoTa, 
nna3My aproHa mjim CMecb AByx mjim HecKonbKnx 
nna3M. 

13. Cnoco6 no n. 11, OTnuHatou^n^cfl TeM, 
hto peaKunp Me>KAy nonycuHTeTumecKViM 
nonnMepoM m amoKCkickinaHOBbiM areHTOM 
coHeTaHMfl npoTeKaeT b boahoA cpeAe b 
npucyTCTBMM 

1-3Tnn-3-(3-AMMeTnnaMMHonponnn)Kap6oAviMMM 
Aa b KanecTBe yKa3aHHoro KOHAeHCMpyiomero 
areHTa mjim b cpeAe opraHnnecKoro 
pacTBOpnTeiifl b npucyTCTBHn 
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Ani4HKnoreKCMnKap6oAMMMHAa b . KanecTBe 
yKa3aHHoro KOHAeHCMpyiomero areHTa. 

14. Cnoco6 no n. 11, ornma\o\ny{ftz* TeM, 
hto peaKi^nq Mex<Ay nony HTeTunecKM m 
no/iMMepoM m anKOKCkicunaHOBbiM areHTOM 
coneTaHMfl npoTeKaeT b npucyTCTBMH 
AononHHTenbHO BBeAeHHoro 
N-rnAPOKCi/icyKi^nHUMMfla, 

ruApOKCucy/i bqbocy my\ h n mm Aa , 
rnApOKcn6eH30Tpna3onrnApaTa mjim noAo6Horo 
coeAMHeHMH, KOTopoe KaTann3MpyeT peaxi4i«i(0 
Me>KAy cpyHKquoHa/ibHbiMM rpynnaMU 
no^ycuHTeTunecKoro nonnMepa n 

anKOKcucunaHOBoro areHTa coHeTaHna nnn 
cnoco6cTByeT evi. 

15. Cnoco6 no n.1 1, OTnuHaioimiMcn TeM, hto 
nonycwHTeTMHecKHfi nonnMep Bbi6paH M3 
rpynnw, cocTowi^efi H3 acpupa MHoroaTOMHoro 
cnnpTa m manypoHOBofi KucnoTbi, BHyTpeHHero 
scjwpa KMonoro nonncaxapnAa, scpupa 
KapeoKCMMeTurmennionosbi, 3$npa 
Kap6oKCMMeTnnxMTMHa, 34>vipa 

Ka p6o kcm m eTuna m m Aa , aKTMBHoro acjwpa 
Kap6oKcnncoAep>KaL^ero nonncaxapnAa, 
cynb4)MpoBaHHoro acpupa ruanypoHOBofl 
KucnoTbi, 3$npa anbrnHOBOi^ KucnoTbi, scf)npa 
xnTMHa, 3cf)Mpa xnT03aHa, 3Cf»npa neiaoBOfl" m 

SQbMpa neKTMHOBOM KucnoT. 

16. Cnoco6 no n.11, OTnHnaiomniicfl TeM, hto 
npeAMeT, Ha KOTopbifi HaHocviTCfl noxpbiTue, 
BbinonHeH M3 MaTepnana, KOTopbifi ABnyieTcn 

COBMeCTVIMblM C C}DH3HOnorHHeCKHMM 

HCHAKOCTflMM. 

17. Cnoco6 no n.11, OT/iMHaioiMMiicfl TeM, hto 
npeAMeT, Ha KOTOpbifi HaHOcnTCfl noKpbiTue, 
Bbi6paH H3 rpynnbi, B»oiK)HaioLi\eCi KaTeTepbi, 
npneMHUKU Ann KpOBH, HanpaanaioLUkie 
Kannnnnpbi, soHAbi, mnpuL^bi, xnpyprnnecKne 
MHCTpy MeHTbi , KOHTeiiHepbi, qbnnbTpai^noHHbie 
cucTeMbi, MCKyccTBeHHbie cyxojKunun, cycTaBbi, 
iuTM4)Tbi, cepAeHHbie KnanaHbi, saMeHMTenn 
KOCTeR m cocyAOB, TpaHcnnaHTaTbi, BeH03Hbie 
KaTeTepbi, BHyTpnma3Hbie nnH3bi, KOHTaKTHbie 
nnH3bi, saMeHMTejin mrtkhx TKaHe^, 
MCKyccTBeHHbie noHKkt, oKcureHepaTopbi KpoBM, 
MCKyccTBeHHbie cepAije, noAKenyAOHHan 
M<e/ie3a m neneHb. 

18. Cnoco6 no n.11, OTnunaioiAMMcn TeM, hto 
npeAMeT, Ha KOTopbitf HaHOcuiTcn noKpbiTue, 
Bbi6paH M3 rpynnw, BKnioHaioateK npeAMeTbi 
jia6opaTopHoro ooopyAOBaHun, naiUKM Ann 
pereHepaL^nn KneTOK n TKaHe^ m HOCMTenn Ann 
aKTMBHbix Beii^ecTB, nanniOLi^Mxcn nenTMAaMM, 
npoTeMHaMM m aHTMTenaMM. 

19. Cnoco6 HaHeceHMn Ha noBepxHOCTb 
npeAMeTa noKpbiTMn Ha ocHOBe TManypoHOBo^ 
KMcnoTbi mhm ee npoMSBOAHoro, BKnioHaioiuMfi 
o6pa6oTKy noBepxHOCTM npeAMeTa nnasMoft, 
norpy>KeHMe o6pa6oTaHHO« noBepxHOCTM 
npeAMeTa b pacTBop, coAep>KamM« 
nonMSTM/ieHMMMH c nonyneHMeM noBepxHOCTM, 
coAep>KaLMe« aMMHorpynnw, B3a m m OAe ft ct BM6 
norpy>KeHHoft o6pa6oTaHHoft noBepxHOCTM 
npeAMeTa c rvianypoHOBofl KMcnoToft mjim ee 
npoM3B0AHbiMM b npMcyTCTBMM Ka p6o AM M M m Aa 
mjim no MeHbiuefi Mepe OAHoro Beu^ecTBa, 
Bbi6paHHoro M3 rpynnbi, coAepratnetf 

N-rMApOKCMCyKI4MHMMMA, 

TM APO KC MCy J1 bCj)OCy KL^ M H M M M A . 

rM Apo KCM6e hsot p Ma3on tm ApaT m mm noAo6Hbix, 
KOTopbie Ka Tan M3 m py k>t peaKUMio Me>KAy 
Kap6oKCMJibHbiMM rpynnaMM rManypoHOBoft 
KMcnoTbi MnM ee npoM3BOAHoro m 
aMMHorpynnaMM noBepxHOCTM. 

20. Cnoco6 no n.1 9, OTnMHaiOLAMMCfl TeM, hto 
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nponsBOAHbie ruanypoHOBow . KMcnoTbi 
npeflCTaanwioT coGofi nojiHbifi hjih MacTMHHbiM 
6eH3H/iOBbi« 3$Mp ruanypoHOBoC^ KMcnoTbi hum 

nonHblfi kinM MaCTMHHblH" STMnOBblfl 30>ip 

rviaJiypoHOBOvi KMcnoTbi. 

21. Cnoco6 no n. 19, 0TnMMaK>mMMCfl T6M, 
mo peaKi^HJ? iwe>Kfly o6pa6oTaHHOM* 

no B8pX H OCT b 10 M ManypOHOBOfl KMCnOTOM* MJ1M 

ee npoki3BOAHbiM ocymecTsnaeTCfl b boahom 

paCTBOpe B HpHCyTCTBHH 

N-rMAPOKCMCyKUHHUMMAa M 

1-3TMJi-3-(3-AMMeTViJiaMMHonponMJiKap6oA^MMMA 
a) mjim b opraHnnecKOM pacTBopnTexie b 

npHCyTCTBHM N-rMAPOKCMCyKl^UHMMklAa M 

AH UHKnoreKCMfi KapooA^ n m MAa . 

22. Cnoco6 no n.19, OTnunaiomkiMCfl TeM, hto 
npeAMeT, Ha KOTopbiB HaHOCMTca noKpbiTHe. 
BbinonHeH M3 MaTepMana, KOTopbifi nanfleTCH 

COBMeCTMMbIM C (£M3MOnorMHeCKMMM 

>KHAKOCTflMM. 

23. Cnoco6 no n.19, oTnnHaK)LUHMCH tgm, hto 
npeAMeT, Ha KOTOpbifi HaHocMTCH noKpbiTHe, 
BbinonneH M3 noriMMepHoro MaTepMana, 
KepaMvmecKoro MaTepnana win MeTanna. 

24. Cnoco6 no n.19, OTnwHatOLHiificfl TeM, mto 
npeAMeT, Ha KOTopbifl HaHocHTCfl noKpbiTHe, 
BbjnoriHeH H3 MeTanna, Bbi6paHHoro M3 rpynnw, 
BKniOHaioi^e^ tmt3H, cnnaB waHa, cTanb m 
cnnaB xpoiwa c Ko6anbTOM. 

25. Cnoco6 no n.19, OTnnnaioii4HMCfl TeM, hto 
npeAMeT, Ha KOTopbtH" HaHOCMTCH noKpbiTMe, 
BbiGpaH H3 rpynnbi, BKmoHaioiAeH" KaTeTepw, 
npMeMHMKH A/ifl KpoBM, HanpaBnaioiUMe 
KanMnnapbi, aoHAbi, wnpMu>i, xnpyprnMeoKMe 

HHCTpyMeHTbl, KOHTetfHepbl, CfWnbTpaUMOHHbie 

CMCTeMbi, MCKyccTBeHHbie cyxo>KvinMfl, cycTaBbi, 
ujTHC^Tbi, cepAeHHbie KnanaHbi, aaMeHHTenw 
KOCTeM m cocyAOB, TpancnnaHTaTbi, BeH03Hbie 
KaTeTepw, BHyTpnrna3Hbie nnH3bi, KOHTaKTHbie 
nnH3bi, 3aMeHMTenn Mflnwx TKanew, 
MCKyccTBeHHbie noHKH, OKCMreHepaTopbi kpobm, 
MCKyccTBeHHbie cepAlje, noAwenyAOHHaa 
weneaa n neneHb. 

26. Cnoco6 no n.19, OTnuHatou^MMCfl TeM, mto 
npeAMeT, Ha KOTopbiB HaHOCMTca noKpbiTHe, 
Bbi6paH H3 rpynnbi, BKnioHaiometf npeAMeTbi 
na6opaTopHoro o6opyAOBaHMfl, HauiKM ppn 
pereHepaL^HH KneTOK m TKaHefi m HocnTenn Ana 
aKTMBHbix BemecTB, flBnf«0L4Mxcfl nenTHAaMH, 
npoTeMHaMM n aHTMTenaMM. 

27. Cnocoo" HaHeceHMfl Ha noBepxHOCTb 
npeAMeTOB noKpbiTMH Ha ocHOBe 
nonycMHTeTMMecKoro nonnMepa, BKniOHaiomMM" 
o6pa6oTKy noBepxHocTM npeAMeTa nna3MOM, 
norpy>KeHne o6pa6oTaHHotf noBepXHOCTH 
npeAMeTa b pacTBop, coAepwamMM 
nonn3TnneHHMMH, B3anM0flevicTBMe 
norpyxeHHOM oTpa6oTaHHotf noBepXHOCTH 
npeAMeTa c nonycMHTeTHHecKHM nonMMepoM b 
npMcyTCTBHM Kap6oAHHMMAa m no MeHbiueM 
Mepe OAHoro Beu^ecTBa, Bbi6paHHoro M3 rpynnbi, 

COCTOHLHeM M3 N-rMAPOKCMCyKLJMHHMMAa, 

rHApoKCMcyn bcfocyiqMHM MMAa , 
rnApoKcn6eH30Tpna3onrnApaTa m mm noAo6Hbix, 
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cnocooHbix ycwiHTb peaiajmo, KOTopan 
npoMOTHpyeTCH 

3TnneHAMMeTMhaMHHonponnnKap6oAMMMMAOM. 

28. Cnocoo" no n.27, OTnuMawmnMCfl TeM, mto 
nonycHHTeTMMecKMM nonHMep Bbi6paH M3 
rpynnw, cocTOfliMei^ M3 3cf)Mpa MHoroaTOMHoro 
cnkipTa m rvianypoHOBo^ KMcnoTbi, BHyTpeHHero 
sc{)npa KMcnoro nonncaxapnAa, 3cf)Mpa 
Kap6oKCHMeTnnL^enniono3bi, 30m pa 

Kap6oKCM MOTMnxHTMHa , scfewpa 
Kap6oKCMMeTnnaMMAa, aKTHBHoro 3qbnpa 
Kap6oKCnncoAep>»<aiAero nonncaxapnAa, 
cynbcf)HpoBaHHoro scpHpa rnanypoHOBO« 

KHCnOTbl, 3Cf)Mpa aJlbrHH0B0« KMCnOTU, 3cf)npa 
XHTMH3, scfDMpa XHT03aHa, 30>npa neKTOBO^ H 
30Hpa neKTMHOBOM KHCJ10T. 

29. Cnoco6 no n. 27, OTnkiMaiOLMH^Cfl TeM, 

MTO peaKL\HK) M6)KAy OT paGOT 3 H HOk^ 

nOBepXHOCTbK) M nonycMHTeTMMecKHM 
nonHMepOM npoBOA^T b boahom pacTBope b 

npHCyTCTBHH N-rMAP0KCHCyKL^HHHMMAa H 

1-3Tnn-3-(-3-AHMeTnnaMHHonponnnKap6oAHMMH 
Aa) nnki b boahom pacTBope b npncyTCTBkin 
N-rn ApoKcwcy K14M hum MAa m 
AHL^m KnoreKCnnKap6oAM mm MAa . 

30. Cnoco6 no n.27, OTnwHajomvificfl TeM, mto 
npeAMeT, Ha KOTopbifi HaHocMTCfl noKpbiTMe, 
BbinonHeH M3 MaTepMana, KOTopbift flBn«eTc$i 

COBMeCTMMbIM C CjDM3MOnorMMeCKMMM 

>KMAKOCTflMM. 

31. Cnoco6 no n.27, OTnuMajou^Mficfl TeM, mto 
npeAMeT, na kotopw^ HaHOCMTCfl noKpwTMe, 
BbinonneH M3 nonMMepHoro MaTepMana, 
KepaMMMecKoro MaTepMana wm MeTanna. 

32. Cnoco6 no n.27, OTn MMaio u\\a mca TeM, mto 
npeAMeT, Ha KOTOpbiR HaHOCMTca noKpbiTMe, 
BbinonneH M3 MeTanna, BbiCpaHHoro M3 rpynnbi, 

BKniOMaHDLUeM TMT3H, CnnaB TMT3H3, CTanb M 

cnnaB xpoMa c Ko6anbTOM. 

33. Cnoco6 no n.27, OTnvtnaiomMMCfl TeM, mto 
npeAMeT, Ha KOTopbiM HaHOCMTcw noKpbiTMe, 
Bbi6paH M3 rpynnbi, BKmoHaKJineH* KaTeTepw, 
npMeMHMKM Ana kpobm, HanpaBnaioii^Me 
KanMnnapbi, soHAbi, tunpMUbi, x m py prM m ecKMe 
MHCTpyMeHTbl, KOHTe^Hepw, o>MnbTpauMOHHbie 
CMCTeMbi, MCKyccTBeHHbie cyxo)KMnMfl, cycTaBbi, 
lUTMqbTbi, cepAeHHbie KnanaHbi, saMeHMTenM 
KOCTe^ m cocyAOB, TpaHcnnaHTaTbi, BeH03Hbie 
KaTeTepw, BHyTpMrnasHbie nMH3bi, KOHTaKTHbie 
nMH3bl, 33MeHMTenM MflrKMX TKaHeR, 
MCKyCCTBeHHbie nOMKM, OKCMreHepaTOpbl KpOBM, 

MCKyccTBeHHbie cepAMe, noA>KenyAOMHa« 
>Kene3a m neneHb. 

34. Cnoco6 no n.27, OTnuMajoiuMMCfl TeM, mto 
npeAMeT, Ha kotopwm HaHOCMTCfl noKpbiTMe, 
Bbi6paH M3 rpynnbi, BKmonaiomeft npeAMeTbi 
na6opaTopHoro ooopyAOBaHMfl, MaiUKM Ann 
pereHepaL^MM KneTOK m TKaHeH" m HOCMTenM Ann 
aKTMBHbix BemecTB, flsnfliOL^Mxcw nenTMAaMM, 
npoTeMHaMM m aHTvrrenaMM. 

npMopnTeT no npn3HaKaM: 
07.02.1995 - no nn.1 - 18; 
20.12.1995- no nn.19 - 34. 
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Ta6nnua 1 



ATOMapHWH COCTaB nOBepXHOCTH, % 
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